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ABSTRACT 


The  AN/GLH-4  (XW-1)  equipment  described  herein  is  a  modified  Ampex  Model 
FR-700-1  recorder/reproducer  developed  for  Rome  Air  Development  Center  and  in¬ 
tended  for  use  in  recording  and  reproducing  data  signals  in  Monitoring  Set,  Panoramic 
Data  AN/GLR-1.  The  equipment  meets  the  specifications  of  Exhibit  RADC-5077A  and 
equipment  specification  SE-48000.  All  four  units  have  been  successfully  tested  to  ST- 
48000,  Preliminary  Acceptance  Test  Procedure,  and  two  units  have  been  tested  to 
RFI  specification  MIL-I-26600.  Special  paint,  per  FED-STD  595,  has  been  furnished 
at  the  request  of  the  customer. 

The  AN/GLH-4  is  a  fully  transistorized  wideband  magnetic  recorder/reproducer 
designed  to  MIL-E-4158B.  It  is  compatible  with  other  equipments  in  the  FR-700  - 
AN/GLH  family.  A  half-hour  of  dual-track  wideband  FM  recording  by  the  rotary  head 
assembly  and  dual -track  auxiliary  data  recording  by  conventional  method  is  furnished 
at  a  tape  speed  of  25  ips .  An  hour  of  wideband  single-track  and  dual-track  auxiliary 
recording  is  provided  at  12. 5  ips.  The  wideband  signal  circuitry  has  been  optimized 
for  pulse  response  by  modification  of  the  record/ reproduce  electronics. 

Signal  connectors  on  the  dubbing  panel  have  been  duplicated  by  connectors  on  a 
top-mounted  junction  box,  which  also  provides  a  connector  for  operation  from  a  re¬ 
mote  station.  Record,  Reproduce,  Fast  Forward,  and  Rewind  controls  are  provided 
at  the  customer's  remote  panel  along  with  control  status  indication,  end-of-tape  indi¬ 
cation,  record  confidence  (monitor)  'indication,  and  end-of-tape  anticipation  indication 
45  seconds  before  end-of-tape. 
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1.0  INTRODUCTION 


1. 1  PURPOSE  AND  SCOPE 

The  work  performed  under  EP  759,  "FR-700  Modification  (RADC)"  and  Ex¬ 
hibit  RADC-5077A  is  summarized  in  the  following  sections  of  this  report.  This 
project  involved  modification  of  the  FR-700-1  wideband  magnetic  tape  recorder/ 
reproducer  per  the  above  exhibit  and  its  ammendments  of  27  October  1960  and 
13  March  1961.  The  modified  FR-700  equipment,  designated  Recorder/Repro¬ 
ducer  Set,  Signal  Data  AN/GLH-4  (X W-l),  is  intended  for  use  in  recording  and 
reproducing  data  signals  in  Monitoring  Set,  Panoramic  Data  AN/GLR-1. 

A  description  of  the  basic  FR-700  recorder,  an  outline  of  the  FR-700  modi¬ 
fications  specified  by  Exhibit  RADC-5077A,  and  a  brief  description  of  the  com¬ 
pleted  AN/GLH-4  equipment  are  given  in  this  section  of  the  report.  Section  2. 0 
provides  a  more  detailed  description  of  the  modifications  and  summarizes  the  re¬ 
sults  of  the  Preliminary  Acceptance  Tests.  Section  3. 0  evaluates  the  modifications 
with  respect  to  the  performance  specification,  SE-48000.  A  copy  of  SE-48000  is 
provided  in  Appendix  I.  ST-48000,  Test  Procedure  Specification,  Preliminary  Ac¬ 
ceptance  Test,  is  provided  in  Appendix  II.  This  specification  includes  the  Model 
FR-700  System  Test  Procedures  (Appendix  A),  the  Preliminary  RFI  Test  Proce¬ 
dures  (Appendix  B),  and  the  Data  Sheets  for  the  preliminary  acceptance  tests  of 
Equipments  101  through  104  (Appendix  C).  Copies  of  RFI  test  reports  on  Equip¬ 
ments  101  and  104  are  provided  in  Appendix  m. 
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Figure  la.  FR-700  Recorder/Reproducer,  Arrangement  of  Sub-auemblies 
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1.2  DESCRIPTION  OF  FR-700  (See  Fig.  la) 


The  FR-700  Is  a  fully  transistorized ,  compact  wideband  magnetic  tape  re¬ 
corder/reproducer  that  meets  the  design  intent  of  MIL-E-4158B.  Basically ,  it 
consists  of  (1)  a  tape  transport  assembly ,  including  tape  handling  components ,  wide¬ 
band  rotary  and  auxiliary  head  assemblies ,  rotary  head  drum  and  capstan  servos , 
control  and  monitor  bay,  and  card  rack;  (2)  a  switcher/servo  bay  containing  repro¬ 
duce  and  servo  electronic  printed  circuit  cards;  (3)  a  power  supply  bay;  and  (4)  the 
frequency  changer  bay.  All  assemblies  are  mounted  in  a  75-inch  cabinet  which  is 
accessible  from  all  sides.  The  equipment  is  shielded  to  reduce  RFI  to  a  minimum. 

A  temperature  control  system  circulates  cooling  air  to  all  units  from  a  filtered  air 
in-take  in  the  bottom  of  the  cabinet;  no  outside  cooling  source  is  required. 

The  FR-700  is  compatible  with  the  AR-300  and  AN/ALH-4  series  of  re¬ 
corders.  Specifications  may  be  found  in  the  FR-700  manual. 

1.2.1  Method  of  Recording 

One  or  two  wideband  tracks  are  FM-recorded  in  the  passband  from 
10  cps  to  4  me  ±  3  db ,  and  two  auxiliary  data  tracks  are  direct  recorded  in  the 
passband  from  300  cps  to  15  kc  ±  3  db.  A  200-cps  control  track  and  a  monitor  track 
are  also  recorded  as  part  of  a  confidence  indication  system  for  proper  transport 
operation. 


The  upper  tape  speed ,  25  inches  per  second  (ips) ,  provides  for 
dual-track  recording  on  both  the  two  wideband  and  the  two  auxiliary  data  channels . 
This  speed  may  be  halved  to  12.5  ips  for  single-channel  wideband  recording  and 
dual-channel  auxiliary  recording.  Record  time  per  reel  of  tape  is  one-half  hour 
for  dual-track  recording  and  one  hour  for  single-track  recording. 

Frequency  modulation  is  employed  to  record  the  wide  frequency 
spectrum  of  10  cps  to  4  me  because  FM  shifts  the  spectrum  upward,  reduces  the 
number  of  octaves  to  be  recorded ,  and  permits  the  whole  spectrum  to  be  recorded 
on  a  single  track.  In  addition,  the  signal-limiting  action  of  the  FM  system  pro¬ 
vides  automatic  amplitude  matching  of  the  multiple  head  outputs ,  which  vary  in 
sensitivity  in  both  Record  and  Reproduce  modes.  Conversion  of  the  recorder  in¬ 
put  signal  to  an  FM  signal  takes  place  in  a  modulator,  where  the  input  signal  modu¬ 
lates  two  oscillators  operating  at  frequencies  that  result  in  a  6-mc  FM  output  when 
they  are  heterodyned.  The  FM  output  of  the  modulator  is  applied  by  the  head  drivers 
to  the  magnetic  heads  at  saturation  level . 
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Figure  2  Arrangement  of  Tape  Handling  Components 
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1.2.2  Tape  Transport  Assembly  (See  Fig.  la,  lb) 

The  connecting  cables  for  the  tape  transport  permit  the  transport  to 
be  swung  out  for  access  to  the  components  mounted  on  the  rear  and  to  the  switcher/ 
servo  box  (see  Fig.  lb).  In  the  closed  position,  the  transport  is  held  in  place  by  two 
locking  catches.  A  clear  glass  door  provides  rf  shielding  and  allows  observation  of 
tape  handling. 


The  tape  transport  provides  handling  facilities  for  transporting  two- 
inch  magnetic  tape  over  the  heads  at  closely  controlled ,  preselected  speeds  of  25 
and  12.5  ips. 


Mounted  on  the  top  surface  of  the  aluminum  base  casting  of  the  trans¬ 
port  are  the  tape  handling  components  and  the  magnetic  recording  head  assemblies. 

The  card  rack  is  mounted  on  the  rear  surface  of  the  base  casting  and  accommodates 
18  plug-in  printed  circuit  cards.  An  additional  16  cards  are  plugged  into  the  switcher/ 
servo  box  behind  the  transport.  Also  mounted  on  the  rear  surface  of  the  transport 
are  the  control  circuit  harness  and  relays,  and  other  electronic  parts  too  heavy  for 
mounting  on  the  cards.  Tape  transport  connections  are  made  through  captive  cables 
which  terminate  in  connectors ,  enabling  easy  disconnection  of  the  transport  from  the 
rest  of  the  equipment. 

1.2. 2.1  Tape  Handling  .  .  .  The  tape  handling  components  include  the 
tape  supply  reel  assembly,  the  tape  guide  assemblies,  the  capstan  assembly,  and  the 
take-up  reel  assembly  (see  Fig.  2).  Since  it  is  important  that  the  tape  be  driven  over 
the  heads  at  an  accurately  controlled  speed ,  a  constant  speed  motor  is  used  to  drive 
the  capstan  during  Record.  When  the  tape  is  reproduced ,  the  speed  at  which  it  was 
recorded  is  accurately  duplicated  by  servo  control  of  the  capstan  speed  to  insure  con¬ 
stant  tracking  over  the  recorded  tracks . 

To  prevent  mishandling  of  the  tape  during  any  mode  of  operation ,  the 
supply  and  take-up  assemblies  are  each  driven  by  a  separate  electric  motor  through 
a  hysteresis  clutch.  This  is  controlled  by  a  system  consisting  of  a  tape  supply  and 
take-up  photocell  assembly  (see  Fig.  3)  and  a  printed  circuit  card  plugged  into  the 
tape  transport  card  rack.  The  current  flow  through  the  supply  or  take-up  clutch 
coils  is  normally  proportional  to  the  radius  of  tape  remaining  on  the  supply  or  take- 
up  reel;  however ,  a  fixed  maximum  current  is  driven  through  the  supply  clutch  coil 
in  the  Rewind  mode  and  through  the  take-up  reel  coil  in  the  Fast  Forward  mode. 

Tape  tension  between  reels  is  maintained  by  arrangement  of  the  drive  motors  in 
such  a  way  that  they  tend  to  drive  the  reels  in  opposite  directions,  each  reel  being 
driven  to  take  up  tape.  When  all  slack  tape  has  been  taken  up  and  the  slack  take-up 
idlers  are  under  tension ,  the  tape  is  held  at  rest ,  ready  to  be  drawn  across  the  heads 
by  the  action  of  the  capstan  assembly.  The  torque  applied  to  each  reel  is  in  propor- 
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Figure  3.  Block  Diagrams,  Hysteresis  Clutch  Control  and  Photocell  Circuit  Arrangement 


tion  to  the  radius  of  tape  on  the  reel  because  current  through  the  hysteresis  clutch 
coil  is  controlled  by  the  amplified  output  of  the  tape-sensing  photocell  assembly, 
which  in  turn  is  controlled  by  the  amount  of  tape  on  the  reel  (see  Fig.  3).  Additional 
control  of  tape  tension  against  transient  disturbances  is  provided  by  two  slack  take- 
up  idlers,  which  also  serve  as  tape  guides.  One  idler  is  fitted  at  the  exit  from  the 
supply  reel  assembly,  the  other  at  the  entrance  to  the  take-up  reel  assembly  (see 
Fig.  2). 


1. 2. 2. 2  Head  Assemblies  .  .  .  The  two  wideband  channels  are  re¬ 
corded  by  a  rotary  head  assembly  (see  Fig.  4a)  which  records  information  trans¬ 
versely  on  the  tape  at  right  angles  to  the  direction  of  tape  travel.  To  insure  con¬ 
tinuity  of  the  recorded  data  on  the  tape,  the  rotary  head  drum  has  four  heads  spaced 
90  degrees  apart  (see  Fig.  5).  At  all  times  at  least  one  of  these  heads  is  in  contact 
with  the  tape  and  can  record  or  reproduce.  In  addition  to  the  input  data,  two  time 
base  marker  pulses  are  recorded  for  each  revolution  of  the  head  drum  (see  Fig.  5). 
They  insure  correct  reproduction  of  the  recorded  data  time  base  when  the  tape  is 
played  back  (see  Para.  1. 2. 3. 2). 

A  control  track  is  NRZ -recorded  longitudinally  on  the  tape  for  use 
during  reproduction  (see  Fig.  5).  The  control  track  head  is  mounted  cm  the  wide¬ 
band  head  assembly  tape  guide  to  contact  the  tape  close  to  the  rotary  head  drum. 

A  monitor  track  is  recorded  longitudinally  at  the  edge  of  the  tape  by 
a  d-c  energized  head  located  in  a  fixed  tape  guide  (see  Figs.  2  and  4b).  The  monitor 
track  is  recorded  before  the  tape  passes  over  the  wideband  heads  and  is  erased  every 
time  it  is  crossed  by  a  wideband  record  head  moving  transversely  across  the  tape. 

The  monitor  track  reproduce  head,  an  erase  head,  and  the  two  auxil¬ 
iary  data  record  heads  are  mounted  in  one  auxiliary  head  assembly  (see  Fig.  4c). 
When  the  tape  passes  over  the  auxiliary  head  stack,  the  partially  erased  monitor 
d-c  track  produces  a  pulse  output  from  the  monitor  track  reproduce  head.  This  out¬ 
put  drives  the  amplifier  for  the  monitor  circuit  and  causes  the  monitor  lamp  on  the 
control  panel  to  light,  indicating  that  recording  is  in  progress  (see  Fig.  6).  The 
monitor  amplifier  is  mounted  on  a  printed  circuit  card  that  plugs  into  the  transport 
card  rack. 


An  erase  head  in  the  auxiliary  head  stack  is  provided  to  insure  a 
noise-free  tape  surface  on  which  to  record  the  two  auxiliary  data  channels.  The 
head  is  so  placed  that  the  tape  passes  over  it  before  it  reaches  the  auxiliary  record 
heads.  Auxiliary  data  recording  is  by  conventional  longitudinal  recording  methods. 
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1. 2. 2. 3  Control  Bav  .  .  .  The  control  circuitry  consists  of  back¬ 
lighted  pushbutton  switches,  a  potentiometer,  indicator  lamps,  relays,  solenoids, 
and  thermostats,  all  interconnected  by  a  wiring  harness.  All  operational  push¬ 
button  switches  are  mounted  on  the  front  panel  of  the  control  bay  (see  Fig.  la). 
They  are:  Power  On,  Power  Off,  Record,  Reproduce,  Fast  Forward,  Rewind, 
and  Stop.  The  mode  of  operation  can  be  changed  only  by  switching  first  to  the 
Stop  mode.  A  backlighted  monitor  lamp  illuminates  when  recording  is  actually 
taking  place.  A  tape  speed  selector  switch  in  the  control  bay  drawer  permits 
selection  of  either  12. 5  lps  for  single-track  or  25  ips  for  dual-track  wideband 
recording.  A  tracking  potentiometer  (see  Fig.  la)  provides  longitudinal  posi¬ 
tioning  of  the  tape  in  the  reproduce  mode  for  optimum  tracking  of  the  heads  over 
the  recorded  tape. 

Control  of  the  equipment  is  by  hermetically  sealed  relays,  mounted 
in  the  relay  bracket  assembly  on  the  rear  of  the  transport.  MoBt  relays  operate 
from  the  28-vdc  unregulated  supply,  but  some  are  operated  from  the  24-vdc  regu¬ 
lated  supplies  to  provide  power  failure  safety  interlock. 

Solenoids  are  used  throughout  the  equipment  to  provide  remote  con¬ 
trol  of  components.  The  rectifiers  associated  with  them  reduce  switching  tran¬ 
sients  caused  by  the  collapse  of  a  magnetic  field  when  the  current  flow  through  a 
solenoid  is  interrupted. 

To  protect  the  equipment  from  damage  by  overheating,  thermostat 
disconnect  switches  are  located  at  various  points  inside  the  transport.  When 
cooled,  these  thermostats  are  self-resetting.  The  control  circuit  for  the  tem¬ 
perature  control  system  is  mounted  on  a  circuit  card  in  the  transport  card  rack. 

An  end-of-tape  sensing  switch  is  fitted  to  a  bracket  close  to  the 
solid  tape  guide  that  mounts  the  monitor  dc  record  head  (see  Fig.  2).  When  the 
transport  is  correctly  threaded,  the  mylar  base  of  the  tape  serves  as  an  insulator 
between  the  switch  spring  contact  and  the  fixed  tape  guide.  When  the  tape  supply 
runs  out,  the  spring  grounds  a  contact  on  the  fixed  guide,  which  energizes  the 
stop  relay  to  return  the  equipment  to  Stop  mode. 

1.2.2  Wideband  Record  Electronics  (see  block  diagram,  Fig.  7) 

1-2. 3.1  Modulator  .  .  .  The  frequency  modulation  record  system 
consists  of  a  modulator  and  a  gated  head-drive  amplifier  mounted  on  printed  cir¬ 
cuit  cards  which  plug  into  the  transport  card  rack.  The  input  signal  to  the  modu¬ 
lator,  between  10  cps  and  4  me,  modulates  two  oscillators  whose  outputs  are 
mixed  to  produce  a  6-mc  frequency  modulated  carrier.  The  carrier  consists  of 
a  carrier  frequency  plus  sidebands,  distributed  symmetrically  about  the  carrier. 
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Figure  7.  Block  Diagram  Wideband  Record 


The  head/tape  complex  in  this  application  does  not  respond  to  the  upper  sideband 
(i.e. ,  high  frequency  sideband) ,  however  equalization  prevents  degradation  of  the 
recorded  signal. 

1. 2.3. 2  Head  Drivers  .  .  .  The  two  gated  head  driver  amplifiers  for 
Channel  1  record  are  mounted  on  a  single  printed  circuit  card.  Each  amplifier  drives 
two  heads  in  parallel;  one  amplifier  feeds  heads  1  and  3t  the  other  feeds  heads  2  and 
4.  The  gated  head  driver  amplifiers  amplify  the  signal  from  the  modulator  to  a  value 
suitable  for  application  to  the  heads.  They  also  apply  two  clamp  marker  pulses  to  the 
FM  signal  to  enable  timing  of  the  head  switching  when  the  signal  is  being  reassembled 
in  the  Reproduce  mode.  The  marker  pulses  are  timed  to  occur  in  the  overlay  period 
when  heads  1  and  2  are  in  simultaneous  contact  with  the  tape  (see  Fig.  5).  The  re¬ 
produce  electronic  head  switcher  is  designed  so  that  no  break  in  the  reproduced  signal 
is  detectable.  The  single  head  driver  amplifier  for  Channel  2  record  drives  all  four 
heads  in  concert. 

1.2. 3. 3  Time  Pulse  Generator .  .  .  The  time  base  pulse  generator 
provides  the  two-microsecond  marker  pulses  put  on  the  recorded  wideband  signal  in 
the  gated  head-driver  amplifier.  In  the  Record  mode ,  the  time  base  generator  is 
triggered  by  the  200  pulse-per -second  (pps)  waveform  from  the  rotary  head  drum 
pick-off  head.  In  the  Reproduce  mode,  the  generator  is  triggered  by  the  200-pps 
waveform  recovered  from  the  reproduced  wideband  signal ,  and  provides  the  refer¬ 
ence  signal  for  the  signal  switcher  and  the  female  guide  servo  to  drive  the  guide 
motor  and  position  the  female  guide  to  correct  the  tape  stretch  over  the  head  tips. 

1.2.4  Auxiliary  Data  Channel  Record 

The  auxiliary  data  channel  record  amplifiers  are  mounted  together 
with  the  control  track  record  amplifier  on  a  printed  circuit  card  which  plugs  into 
the  transport  card  rack.  The  two  auxiliary  data  amplifiers  are  identical  and  pro¬ 
vide  the  equipment  with  Direct  Record  facilities. 

1.2.5  Reproduce  Electronics  (see  block  diagram ,  Fig.  8) 

The  reproduce  circuitry  consists  of  (1)  the  wideband  reproduce  cir¬ 
cuitry,  (2)  the  signal  switcher,  (3)  the  auxiliary  reproduce  circuitry. 

1. 2.5.1  Wideband  Reproduce  Circuitry  .  .  .  The  wideband  repro¬ 
duce  electronics  are  located  in  the  switcher/servo  box  behind  the  transport  (see 
Fig.  9).  The  circuitry  consists  of  (1)  a  preamplifier;  (2)  a  limiter,  which  reduces 
undesirable  amplitude  modulation  of  the  signal  caused  by  the  varying  sensitivities 
of  the  magnetic  heads; (3)  a  demodulator,  which  provides  full  wave  detection  of  the 
limited  FM  signal  of  the  reproduce  heads;  and  (4)  post-amplifiers,  which  restore 
the  reproduced  signal  to  the  amplitude  at  which  it  was  recorded. 
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Figure  8.  Block  Diagram  Reproduce  Electronics 
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Figure  9.  FR-700  Switcher/Servo  Unit 
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1.2. 5. 2  Signal  Switcher  .  .  .  The  signal  switcher  reassembles 
the  four  separate  amplified  signals  from  the  four  separate  reproduce  heads  Into 
one  signal  corresponding  to  the  original  recorder  input  signal.  The  switcher  cir¬ 
cuitry  consists  of  a  switcher  gated  amplifier  for  each  channel  and  a  synchronized 
gate  generator ,  all  mounted  on  printed  circuit  cards  plugged  into  the  switcher/ 
servo  unit.  Four  preamplifiers ,  one  for  each  head ,  provide  wideband  amplifica¬ 
tion  for  the  low-level  amplitude  signal  from  the  wideband  reproduce  heads  before 
it  is  applied  to  the  head  switcher  gated  amplifiers.  The  preamplifiers  circuit 
boards  are  plugged  into  the  tape  transport  card  rack. 

1.2. 5. 3  Auxiliary  Reproduce  .  .  .  The  auxiliary  channel  repro¬ 
duce  circuitry  provides  for  the  reproduction  of  the  two  auxiliary  tracks  recorded 
on  the  tape  with  the  wideband  information.  The  amplifiers  and  equalizers  are 
mounted  cm  a  single  printed  circuit  card  that  plugs  into  the  switcher /servo  box. 
There  is  a  printed  circuit  card  for  each  channel. 

1.2.6  Power  Supply  Bay 

The  equipment's  regulated  D. C.  supplies,  the  head  drum  motor 
drive  amplifier  (MDA)  and  power  supply ,  and  the  crystal -controlled  frequency 
standard  are  all  mounted  in  the  power  supply  bay  drawer  immediately  below  the 
control  bay.  The  main  power  on/off  switch  is  on  the  face  of  the  drawer. 

1.2. 6.1  Frequency  Standard  .  .  .  Close  control  of  the  record/ 
reproduce  head  drum  speed  is  obtained  by  comparing  the  angular  velocity  of  the 
head  drum  with  the  phase  of  the  very  accurate  frequency  standard  and  using  any 
phase  difference  to  correct  the  drum  motor  speed. 

1.2. 6. 2  Motor  Drive  Amplifier  .  .  .  The  400-cps  power  of  the 
head  drum  motor  is  frequency-stabilized  by  the  MDA  for  a  long-term  accuracy 
of  the  head  drum  speed.  The  MDA  provides  a  synchronized  120-vac,  400-cps 
sinewave  power  supply  for  the  head  drum  drive  motor.  The  MDA  power  supply 
outputs  are  24  vdc ,  12  amps  unregulated  for  the  MDA  power  output  transistors, 
and  28  vdc  for  the  transistors  driving  the  power  output  transistors. 

1.2. 6. 3  Regulated  D.C.  Power  Supplies  .  .  .  The  negative  24- 
vdc  and  the  positive  24-vdc  regulated  supplies  both  supply  the  electronic  circuitry 
and  some  relays  which  protect  against  regulated  power  supply  failure.  The  sup¬ 
ply  will  maintain  itB  d-c  output  within  1  per  cent  of  24  volts ,  for  an  input  variation 
of  ±  6  per  cent  with  a  load  of  3  amps  over  a  temperature  range  of  25°  -  85  °C. 


1. 2. 7  Static  Frequency  Changer 

The  static  frequency  changer  converts  the  single-phase,  60-cps 
115-vac  input  to  three-phase,  four-wire,  400  cps,  115  vac.  The  a-c  capacity  of 
the  frequency  changer  is  800  va.  The  unit  also  has  a  28-vdc,  9. 5-amp  output  to 
power  relays,  indicator  lamps  and  the  MDA.  The  changer  unit  consists  of  a  three- 
phase  digital  ring  oscillator  driving  three  separate  square  wave  amplifiers,  one 
for  each  phase.  The  square  wave  generated  in  each  amplifier  is  converted  to  a 
sinewave  of  low  harmonic  content  by  means  of  a  tuning  filter  at  the  output  of  each 
amplifier.  Control  of  the  output  from  each  amplifier  is  effected  by  controlling  the 
duration  of  the  square  wave  in  each  driver  amplifier.  Each  amplifier  has  a  feed¬ 
back  amplifier  which  provides  adjustable  protection  against  short  circuit  or  over¬ 
load  of  a  phase.  The  frequency  changer  is  located  in  the  drawer  below  the  power 
supply  bay. 


1.3  REQUIRED  MODIFICATIONS  PER  EXHIBIT  RADC-5077A 


1. 3. 1  Special  Provisions 

1.3. 1. 1  Paint  .  .  .  The  equipment,  with  the  exception  of  the  trans¬ 
port,  was  painted  in  accordance  with  FED  STD  595,  Color  No.  36176  (Air  Force 
blue,  semi-gloss). 

1.3. 1.2  Top-Mounted  Junction  Box  .  .  .  The  FR-700  cabinet  was 
modified  to  provide  a  top-mounted  junction  box ,  which  contains  remote  control 
and  remote  indication  connectors  ,  wideband  input/output  and  auxiliary  input/output 
signal  connectors ,  input  line  power  connectors ,  fuses ,  and  rf  filter. 

1.3.2  Wideband  Signal  Circuitry  Modifications 

1.3.  2.1  Input  Level  and  Impedance  .  .  .  The  FR-700  wideband 
modulator  circuit  was  modified  from  an  input  level  of  2  volts  p-p  and  an  input  im¬ 
pedance  of  650  ohms  to  the  specified  1. 6  volts  p-p  and  input  impedance  of  100  ohms. 
A  level  set  control  on  the  input  in  the  form  of  a  dual  potentiometer  was  included  to 
maintain  the  100-ohm  input  impedance. 

1.3. 2. 2  Output  Level  and  Impedance  .  .  .  The  post-amplifier  circuit 
was  modified  to  change  the  output  level  from  2  volts  p-p,  with  a  20  to  50  ohm  output 
impedance,  to  the  specified  1.6  volts  p-p,  with  a  100-ohm  output  impedance. 

1 . 3 . 2 . 3  Transient  Clamping  and  Filtering  .  .  .  The  blocking  oscil¬ 
lators  were  modified  to  provide  a  change  in  wideband  signal  clamping  time  during 
switching  from  1  microsecond  to  the  specified  0.5  microsecond  ±  20  per  cent. 

1.3.3  Auxiliary  Circuitry  Modifications 

Modification  of  the  FR-700  auxiliary  record  amplifier  was  required 
to  change  the  input  impedance  of  +50K  ohms  to  the  specified  100  ohms.  Modification 
of  the  FR-700  auxiliary  reproduce  amplifier  was  required  to  change  the  1-volt  rms 
output  with  a  600-ohm  impedance  to  the  specified  1-volt  rms  output  with  a  100-ohm 
impedance. 


1.3.4  Control  Circuitry  Modifications 

The  FR-700  cabinet,  control  panel  and  control  circuitry  were  modi¬ 
fied  for  operation  of  the  equipment  from  a  remote  station  at  a  specified  maximum 
cable  distance  of  125  feet  with  no  degradation  of  performance.  Control  and  indica¬ 
tion  for  remote  operation  were  provided  as  listed  below;  connectors  were  furnished 
at  the  top-mounted  Junction  box. 
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CONTROL  AND  INDICATION 


(1)  Record  (Start) 

(2)  Reproduce  (Start) 

(3)  Fast  Forward 

(4)  Rewind 

(5)  Stop 

INDICATION  ONLY 

(1)  Local  Service 

(2)  Remote  Control 

(3)  Record  Confidence  (Monitor) 

(4)  End-of-Tape 

(5)  45-Second  End-of-Tape  Anticipation 

1.3. 4.1  Remote  Indication  of  End-of-Tape  .  .  .  The  FR-700  control 
circuitry  was  modified  and  a  relay  added  to  provide  end-of-tape  indication  at  the 
customer's  remote  panel.  The  relay  is  activated  upon  automatic  stop  and  provides 
the  required  -24-volt  indication  voltage  at  the  remote  control  plug  on  the  J-box. 

1.3.4. 2  Remote  End -of -Tape  Anticipation  Indication  .  .  .  End-of- 
tape  anticipation  indication  was  provided  45  seconds  before  the  end  of  the  tape  by 
means  of  a  tape  pack  radius  sensing  system  (discussed  in  Para.  2. 4. 2). 

1. 3. 5  RFI  Suppression 

The  FR-700  shielding  was  effective  but  insufficient  to  meet  MIL-I- 
26600,  Class  IH  requirements.  The  wideband  modulator  boards,  the  Junction  box, 
control  panel,  and  rotary  head  assembly  were  the  chief  source  of  spurious  radiation. 
Special  shield  boxes  and  filters  were  provided  for  the  modulators;  special  shielding 
was  provided  for  the  control  bay,  junction  box,  and  rotary  head  assembly;  and  a 
conductive  glass  door  was  provided  for  the  transport.  Equipment  101  successfully 
met  the  RFI  specifications  after  these  modifications.  Equipments  102  and  103  were 
not  RFI  tested. 


Equipment  104  was  tested  with  the  above  modifications  but  f ailed  to 
meet  MIL-I-26600,  Class  m.  Subsequent  evaluation  resulted  in  Incorporation  of 
additional  card  rack  source  shielding  and  filtering  for  the  modulators  and  head 
drivers.  A  special  inner  card  rack  was  designed  with  input  and  output  perimeter 
filters  for  housing  the  head  drivers  and  modulators.  Retesting  of  Equipment  104 
with  these  modifications  was  successful. 
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Equipments  101,  102,  and  103  were  retrofitted  with  these  shield 
boxes,  filters,  and  other  radiation  suppression  modifications  at  the  customer's 
installation,  RFI  suppression  modifications  and  testing  are  discussed  in  Section 
2.6. 

1.4  DESCRIPTION  OF  AN/GLH-4  (XW-1)  (See  Figure  10) 

A  copy  of  the  AN/GLH-4  equipment  specification  (SE-48000A)  is  provided 
in  Appendix  I  for  reference.  Since  the  equipment  is  basically  an  FR-700,  already 
described  in  Section  1. 2,  only  a  brief  description  will  be  given  here. 

Like  the  FR-700,  the  AN/GLH-4  is  a  fully  transistorized  wideband  mag¬ 
netic  tape  recorder/reproducer  which  meets  the  design  intent  of  MIL-E-4158B. 

It  consists  of  a  tape  transport  assembly,  power  supplies,  a  printed  circuit  card 
rack,  temperature  control  system,  control  unit,  and  frequency  changer,  all 
mounted  in  a  cabinet  approximately  95  inches  in  height  (see  Figure  10).  Record, 
Reproduce,  Stop,  Fast  Forward,  and  Rewind  modes  of  operation  are  available. 

The  equipment  meets  RF  specification  MIL-I-26600,  Class  HI. 

FM  recording  is  used  for  the  two  wideband  channels  in  the  passband  from 
10  cps  to  4  me,  and  direct  recording  for  the  two  auxiliary  channels  in  the  pass- 
band  from  300  cps  to  15  kc.  Recording  speeds  are  25  ips  for  a  half-hour  of  dual¬ 
track  wideband  and  auxiliary  recording,  and  12. 5  ips  for  an  hour  of  single-track 
wideband  and  dual-track  auxiliary  recording.  The  method  of  recording  is  the  same 
as  that  described  in  Section  1. 2  above. 

The  wideband  signal  circuitry  has  been  optimized  for  pulse  response  rather 
than  standard  frequency  response  (see  Para.  2.  2. 3).  Thus,  the  AN/GLH-4  has 
somewhat  poorer  high  frequency  (above  2  me)  characteristics  than  the  standard 
Ampex  wideband  recorder/reproducer. 

1.4.1  Machine-to-Machlne  Compatibility 

The  AN/GLH-4  is  compatible  with  the  AN/ALH-4  signal  data  re¬ 
corder,  the  Model  AR-300  wideband  recorder,  and  the  AN/GLH-3  (XH-1)  wide¬ 
band  recorder/reproducer,  as  well  as  the  FR-700.  Tapes  recorded  on  the  AN/ 
GLH-4  and  reproduced  on  other  compatible  equipments  will  have  the  wideband 
amplitude  linearly  expanded  from  1. 6  volts  p-p  to  2  volts  p-p.  Frequency  re¬ 
sponse  will  be  ±  3  db  from  10  cps  to  4  me,  pulse  response  will  be  slightly  de¬ 
graded,  and  there  will  be  a  polarity  inversion. 
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Tapes  recorded  on  other  compatible  equipments  and  reproduced  on 
the  AN/GLH-4  will  have  the  wideband  amplitude  linearly  depressed  from  2  volts 
p-p  to  1. 6  volts  p-p.  Frequency  response  will  be  ±  3  db  from  10  cps  to  2. 5  me  and 
down  less  than  10  db  at  4  me.  Pulse  response  will  be  similar  to  AN/GLH-4  speci¬ 
fications.  There  will  be  a  polarity  inversion. 

1. 4. 2  Signal  Connections 

All  input  and  output  signal  connections  are  made  at  a  connector  panel 
mounted  between  the  cabinet's  upper  and  lower  rear  doors.  The  wideband  input  level 
adjusts  are  also  found  on  this  panel.  The  auxiliary  channels  have  parallel  connections 
in  the  top-mounted  junction  box.  Jumper  cables  are  provided  for  series  connection 
to  the  wideband  input/output  connectors,  also  located  in  the  top-mounted  junction  box. 

1. 4. 3  Transport  Modifications 

1. 4. 3. 1  Tape  Pack  Follower  Arm  .  .  .  The  tape  pack  follower  arm  is 
used  to  light  an  indicator  lamp  on  the  customer's  control  panel  in  anticipation  of  end- 
of-tape.  As  the  tape  pack  diminishes  in  thickness  on  the  reel  to  the  point  where  only 
45  seconds  of  tape  remain,  the  follower  arm  operates  a  microswitch,  which  completes 
the  circuit  to  an  indicator  lamp  on  the  remote  panel.  The  speed  selector  switch  in  the 
control  drawer  selects  the  correct  microswitch  for  the  speed  of  operation. 

1-4. 3. 2  Remote  Control  and  Indication  .  .  .  Remote  operation  of  the 
transport  is  provided  when  connections  are  made  to  the  Remote  receptacle  on  the 
top-mounted  junction  box.  Record,  Reproduce,  Fast  Forward,  Rewind,  and  Stop 
modes  are  provided,  plus  indication  of  control  status  (Local  Service  or  Remote  Con- 
trol),  indication  of  end-of-tape,  and  indication  45  seconds  before  end-of-tape.  Master 
control  of  the  transport  is  retained  at  the  equipment  control  panel  until  the  Remote 
Control  button  is  pushed,  when  control  is  transferred  to  the  customer's  remote  panel. 
The  equipment  returns  to  the  Stop  mode  and  Local  Service  control  status  when  end-of- 
tape  is  reached  regardless  of  the  operating  mode  or  the  control  status.  A  record  con¬ 
fidence  monitor  light  indicates  that  the  tape  and  drum  rotation  are  at  the  proper  speed, 
that  the  equipment  is  in  the  Record  mode,  that  there  is  record  current  in  the  heads, 
and  that  the  wideband  heads  are  contacting  the  tape. 

1.4.4  Record/Reproduce  Electronics 

The  equipment  specification  (SE-4S000A)  provided  in  Appendix  I  outlines 
the  signal  requirements.  The  FR-700  modifications  required  to  meet  the  specification 
are  discussed  in  Section  2.2. 
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1. 4. 5  Frequency  Changer 


The  static  frequency  changer  converts  the  120-vac,  50-  or  60-cycle, 
single-phase  line  supply  to  117  vac,  400  cps,  three-phase  for  operation  of  the  equip- 
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2.0  DISCUSSION 


2. 1  JUNCTION  BOX,  DUBBING  PANEL 

The  FR-700  cabinet  was  modified  to  provide  mounting  details  and  access  to 
a  top-mounted  junction  box.  Stromberg-Carlson  requirement  prints,  supplied  by 
RADC,  were  used  as  the  basis  of  the  junction  box  design.  By  January  1961  the  de¬ 
sign  was  completed  and  the  RFI  shielding  had  been  provided;  routing  of  signal  lines 
from  existing  terminations  and  controls  to  the  junction  box  had  been  determined, 
and  receptacles  for  remote  control  and  indication,  for  signal  input/output  connec¬ 
tions,  and  for  power  input  had  been  selected.  The  types  of  connectors  used  and  the 
terminations  are  described  in  the  AN/GLH-4  (XW-1)  Instruction  Manual. 

The  wideband  input  level  adjusts  for  Channels  1  and  2  and  the  connectors  for 
dubbing  are  provided  on  the  panel  at  the  rear  of  the  transport.  The  types  of  connec¬ 
tors  used  and  the  terminations  are  described  in  the  Instruction  Manual. 

2.  2  WIDEBAND  SIGNAL  CIRCUITRY 

2.  2. 1  Modification  of  Modulators 

It  was  decided  that  additional  video  amplifiers  would  not  be  required 
to  provide  the  specified  1.6  volt  p-p  input  signal  level,  since  specifications  could 
be  met  by  modifying  the  existing  modulator  record  amplifiers  and  incorporating  a 
level  set  control  (wideband  input  level  adjust)  in  the  panel  at  the  rear  of  the  trans¬ 
port  to  attenuate  the  input  level  and  maintain  the  specified  100-ohm  input  impedance. 
The  modulator  circuits  were  modified  to  deviate  a  full  750  kc  for  the  specified  ±  0. 8 
volt.  A  dual  potentiometer  was  used  for  the  input  level  adjust  to  maintain  the  100- 
ohm  impedance.  The  heterodyne  amplifier  tank  circuits  were  reversed  to  provide 
a  polarity  inversion  to  match  the  inversion  caused  by  modification  of  the  post -amp¬ 
lifiers.  The  input  coupling  capacitor  was  selected  for  optimized  pulse  response 
equalization. 

2.  2.  2  Modification  of  Post -Amplifiers 

The  post-amplifiers  were  modified  to  provide  sufficient  power  to  de¬ 
liver  1.6  volts  p-p  into  a  100-ohm  load  and  to  provide  an  output  impedance  of  100 
ohms.  The  output  stage  of  the  post-amplifier  was  redesigned  as  a  common  emitter 
rather  than  an  emitter  follower  to  maintain  the  100-ohm  impedance.  The  redesigned 
post-amplifier  accommodates  sinewaves  in  addition  to  plus  and  minus  pulses. 

2.  2. 3  Transient  Clamping 

Before  the  problems  involved  in  reducing  transient  clamping  time 
from  1. 0  microsecond  to  the  specified  0. 5  microsecond  can  be  understood,  a  de¬ 
scription  of  the  signal  processing  in  the  wideband  reproduce  circuitry  must  be  given. 
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The  switcher  gated  generator  receives  the  output  from  the  head  pre¬ 
amplifiers  in  the  form  of  four  overlapping  bursts  of  modulated  carrier  cm  four 
separate  inputs.  Because  of  this  redundant  overlapping,  the  signal  cannot  be 
directly  reconstituted  from  these  bursts.  Therefore  the  switcher  operates  as 
a  free  running  electronic  switch  which  is  "synced"  once  every  fourth  time  by  a 
signal  reproduced  from  the  redundant  portion  of  one  of  the  inputs.  The  output 
of  the  switcher  is  a  continuous  signal  envelope  of  modulated  carrier  with  tran¬ 
sients  at  the  switching  points.  The  switcher  also  produces  a  1 -microsecond 
signal  at  the  time  of  switching.  This  signal  is  developed  by  a  blocking  oscillator 
and  transmitted  to  the  post-amplifier,  where  it  controls  the  transient  clamp. 

The  signal  is  passed  through  a  delay  line  to  compensate  for  the  delay  of  the  car- 
fier  signal  in  traversing  the  limiter,  demodulator  and  post-amplifier.  The  modu¬ 
lated  carrier  is  limited  to  remove  the  amplitude  modulation  and  switcher  transient 
peaks;  however,  the  switcher  transients  remain  as  discontinuities  in  the  carrier. 
The  limited  carrier  is  demodulated.  The  FR-700  type  demodulator  provides  op¬ 
timum  sinewave  response  of  ±  3  db  from  10  cps  to  4  me.  As  an  inherent  part  of 
this  demodulation  process,  the  signal  is  passed  through  a  low  pass  filter  to  cut 
off  the  carrier  feed-through  frequencies  above  4  me.  The  switcher  transient 
frequency  discontinuity  is  processed  by  the  demodulator  and  appears  at  the  low- 
pass  filter  output  as  a  spurious  frequency. 

The  transient  energy  is  spread  over  an  increased  period  by  this  low-pass 
filter.  Though  the  major  portion  of  this  transient  is  expended  in  less  than  0. 5 
microsecond,  the  spurious  components  continue  for  a  total  period  of  up  to  0. 8 
microsecond.  This  demodulated  output  is  fed  to  the  post-amplifier,  where  it  is 
clamped  for  1  microsecond,  ±  20  per  cent,  to  the  level  of  the  signal  at  the  begin¬ 
ning  of  the  clamp  period  to  eliminate  the  transient  from  the  signal  output. 

The  clamping  period  was  reduced  from  1  microsecond  to  0. 5  microsecond 
by  redesigning  the  blocking  oscillator  in  the  switcher.  However,  since  the  0.5 
microsecond  clamp  would  not  remove  the  entire  switching  transient,  the  low-pass 
filter  also  had  to  be  redesigned  to  reduce  ringing  and  pass  the  transient  as  a  dis¬ 
continuity  of  less  than  0. 5  microsecond  duration.  These  modifications  provided 
improved  pulse  response  of  0.3  microsecond,  with  rise  and  decay  times  of  0.15 
microsecond;  however,  redesign  of  the  filter  degraded  the  frequency  response  of 
the  demodulator,  particularly  at  the  high  end  of  the  spectrum.  Extensive  rede¬ 
sign  of  the  demodulator  would  have  been  required  to  re-establish  the  frequency 
response,  assuming  that  such  redesign  could  have  been  accomplished  without 
creating  additional  problems  in  the  reproduce  circuitry.  Since  extensive  rede¬ 
velopment  was  not  considered  within  the  scope  of  the  Contract,  no  further  attempts 
were  made  to  provide  both  flat  sinusoidal  frequency  response  and  reduced  clamp¬ 
ing  period. 
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2.  2. 4  Pulse  Response  Optimization 

In  March  1961  RADC  agreed  to  optimization  of  the  wideband  signal 
circuitry  for  pulse  rather  than  frequency  response.  Accordingly,  Exhibit  RADC- 
5077A  was  ammended  to  specify  a  video  frequency  response  of  10  cps  to  2. 5  me 
±  3  db,  down  less  than  10  db  at  4  me,  as  referenced  to  the  signal  level  at  50  kc. 

Pulse  response  was  specified  as  follows: 

Input:  rise  time  less  than  .  02  usee  from  10%  -  90%  amplitude  level; 
decay  time  less  than  .  02  usee  from  90%  -  10%  amplitude  level. 

Output:  rise  time  less  than  .  18  usee  from  10%  -  90%  amplitude  level; 

decay  time  less  than  .  18  usee  from  90%  -  10%  amplitude  level. 
Pulse  width  for  constant  amplitude  to  be  a  minimum  .  36  used. 

In  March  1961,  investigation  of  the  pulse  characteristics  of  a  standard 
FR-700  was  begun.  Pulse  response  pictures  were  obtained  on  an  FR-700  modified 
with  a  linear  phase  filter  in  the  demodulator.  Rise  and  decay  times  of  .  18  micro¬ 
second  were  indicated,  and  pulses  as  short  as  0. 1  microsecond  were  reproduced 
with  about  half  amplitude.  These  pictures  were  sent  to  RADC  to  demonstrate  the 
characteristics  of  the  equipment  when  optimized  for  pulse  response.  Performance 
testing  of  the  first  modified  FR-700  (Serial  No.  101)  demonstrated  that  the  wideband 
signal  operation  was  well  within  the  specifications. 

Development  work  on  the  wideband  signal  electronics  continued  through¬ 
out  the  project.  In  April  1961  the  record  system  was  modified  to  utilize  push-pull 
head  drivers  to  reduce  inter-channel  modulation.  The  reproduce  system  was  modified 
to  balance  the  frequency  response  differences  between  the  various  heads,  and  effort 
was  devoted  to  re-equalizing  the  preamplifier  frequency  response. 

Some  difficulty  was  experienced  in  providing  reproduced  pulses  within 
the  overshoot  specification  of  Exhibit  RADC -5077  A  (no  greater  than  10%  of  the  pulse 
amplitude).  The  problem  was  attributed  to  frequency  response  variations  of  the  in¬ 
dividual  head  transducers,  the  record  head  drivers  and  modulators,  and  the  repro¬ 
duce  amplifiers,  limiters,  demodulators,  and  post- amplifiers.  The  modulators, 
drivers,  preamplifiers  and  post-amplifiers  were  adjusted  for  equalization  to  provide 
an  improved  pulse  response  and  to  minimize  the  deleterious  effect  which  changing  the 
head  assemblies  had  produced  on  the  system  and  on  system  interchangeability.  Over¬ 
shoot  in  excess  of  35  per  cent  on  Equipment  101  was  reduced  10  to  20  per  cent  on  Equip¬ 
ment  102.  In  July  1961  Ampex  personnel  visited  Stromberg-Carlson  in  Rochester,  New 
York,  to  retrofit  Equipment  101  and  thereby  provide  it  with  the  improved  pulse  response. 
(The  101  equipment  had  been  installed  in  a  prototype  AN/GLR-1  at  Stromberg-Carlson 
for  demonstration  purposes. ) 
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These  modifications  also  reduced  sinewave  distortion  over  most  of 
the  band  to  approximately  3  per  cent  at  1  me  and  less  than  5  per  cent  at  3  me.  How¬ 
ever,  use  of  the  linear  phase  filter  to  reduce  ringing  of  the  pulses  increased  distor¬ 
tion  at  4  me  because  it  reduced  the  output  of  the  4  me  component  but  not  of  the  2  me 
component  that  tends  to  distort  it.  The  modification  also  increased  the  roll-off  of 
frequency  response  at  the  low  end  of  the  band.  The  response  was  flat  down  to  20  to 
25  cps  but  down  more  than  the  specified  ±  3  db  at  15  cps  and  down  about  4  to  5  db  at 
10  cps.  However,  the  RADC  Exhibit  indicates  a  minimum  frequency  of  interest  of 
100  cps,  therefore  these  deviations  were  considered  acceptable.  By  the  end  of  June 
1961,  development  work  on  the  wideband  signal  equalization  was  complete. 

2.3  AUXILIARY  CIRCUITRY 

2. 3. 1  Record  Amplifier 

Investigation  of  the  standard  FR-700  auxiliary  record  circuitry  re¬ 
vealed  that  the  record  amplifier  had  an  input  impedance  greater  than  50K  ohms 
(specified  value  was  100  ohms).  Modification  was  therefore  made  by  the  addition 
of  a  100-ohm  resistor  across  input  to  ground. 

2. 3.  2  Reproduce  Amplifier 

The  reproduce  amplifier  was  modified  by  adding  an  emitter  follower 
to  provide  an  output  impedance  of  100  ohms.  This  solution  proved  unsatisfactory, 
however,  because  increasing  the  output  impedance  to  100  ohms  caused  excessive 
distortion  when  the  signal  level  was  raised  to  1  volt  rms.  It  was  therefore  decided 
to  use  transformer  couplings,  which  provided  a  satisfactory  solution. 

2.3.3  Flutter 

Reconcilliation  of  the  contract  flutter  specification  of  0.  25  per  cent 
rms,  measured  between  30  and  300  cps,  and  the  FR-700  product  specification  of 
0.  04  per  cent  rms  between  30  and  300  cps  proved  a  difficult  problem.  The  FR-700 
exhibited  flutter  of  0.  25  per  cent  normally,  however  it  was  necessary  to  ensure  this 
performance.  Any  satisfactory  solution  required  extensive  redesign,  and  since  the 
Exhibit  precluded  major  modification,  RADC  agreed  to  change  the  flutter  specifica¬ 
tion  to  agree  with  the  FR-700  product  specification. 

2.4  CONTROL  CIRCUITRY 

The  FR-700  provided  back-lighted  pushbutton  controls  for  Record,  Reproduce, 
Fast  Forward,  Rewind,  and  Stop  modes.  Local  Service  and  Remote  Control  status 
indications  were  also  required  at  both  the  local  and  remote  panels.  Modification  of 
the  FR-700  control  bay  drawer  was  made  to  install  the  wiring  harness,  terminal  strip, 


plugs,  and  relays  required  for  the  additonal  control  status  functions  at  the  local 
panel,  and  to  route  control  functions  and  signal  lines  to  the  top-mounted  junction 
box  for  remote  operation  of  the  equipment. 

2. 4. 1  Control  Logic 

The  following  control  circuit  logic  was  planned: 

(1)  When  operating  from  the  remote  station  it  should  not  be  possible 
to  operate  from  the  local  control  except  to  stop  by  actuating  the 
main  power  on/ off  switch. 

(2)  During  pre-operation  or  service  periods,  control  should  not  be 
available  at  the  remote  station. 

(3)  Both  the  remote  and  local  stations  should  indicate  the  mode  and 
status  (location  of  control  function)  of  the  machine. 

(4)  The  remote  station  should  be  provided  with  end-of-tape  and  end- 
of -tape-anticipation  Indications.  End-of-tape  should  be  antici¬ 
pated  30  to  60  seconds  before  automatic  stop.  Record  confidence 
(monitor)  indication  should  also  be  provided. 

(5)  When  the  end  of  tape  is  reached  the  equipment  should  automatically 
return  to  local  control.  Control  status  should  be  transferrable 
only  at  the  local  station  and  only  when  the  equipment  is  in  the 

Stop  mode. 

2. 4. 2  End-of-Tape  Anticipation  Indication 

Two  methods  of  providing  45-second  end-of-tape  anticipation  indication 
were  developed.  The  first  sensing  system  employed  a  follower  arm  to  measure  the 
radius  of  the  pack  on  the  supply  reel  and  a  microswitch  to  indicate  the  radius  of  the 
pack  when  there  was  45  seconds  of  tape  remaining  until  automatic  stop. 

The  second  sensing  system  employed  a  pick-up  head  within  the  supply 
reel  drive  to  measure  the  frequency  generated  by  the  reel  hub  drive  gear  and  a  resonant 
reed  relay  to  indicate  when  the  frequency  was  analogous  to  45  seconds  of  tape  remain¬ 
ing.  Since  the  capstan  would  be  removing  tape  at  a  precise  velocity,  the  frequency  of 
the  supply  reel  drive  gear  would  be  directly  proportional  to  the  radius  of  the  remaining 
tape  pack.  A  prototype  of  each  system  was  built  and  evaluated. 
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Evaluation  of  the  tape  pack  follower  arm  indicated  that  end-of-tape 
anticipation  could  be  signaled  consistently  within  the  30  to  60-second  period  with  a 
setting  stability  on  a  given  reel  of  better  than  ±  1  second.  This  method  of  anticipa¬ 
tion  indication  was  chosen  for  development.  An  Improved  follower  arm  for  the 
production  AN/GLH-4,  developed  in  June  1961,  reduced  internal  friction  and  im¬ 
proved  operating  precision  by  incorporating  solenoids  behind  the  transport  to  pro¬ 
vide  operating  power.  The  arm  remains  retracted  for  all  modes  of  operation  ex¬ 
cept  Record  and  Reproduce,  when  it  engages  automatically.  (The  tape  pack  fol¬ 
lower  arm  is  described  in  Para.  1. 4. 3. 1. ) 

2.4.3  End-of-Tape  Indication 

End-of-tape  indication  at  the  remote  station  was  provided  by  means 
of  the  FR-700  end-of-tape  switch,  which  automatically  stops  the  machine.  A  relay 
was  added  and  the  circuit  modified.  The  relay  actuates  upon  automatic  stop  to  pro¬ 
vide  the  specified  -24  vdc  voltage  at  the  remote  control  connector  on  the  Junction 
box.  An  indicator  lamp  at  the  customer's  remote  station  signals  end-of-tape  and 
return  of  the  equipment  to  Local  Service  status. 

To  improve  the  reliability  of  the  automatic  stop  switch,  which  could 
malfunction  if  its  contacts  were  improperly  cleaned,  a  second  switch  was  located 
in  the  auxiliary  head  assembly  on  a  parallel  circuit.  This  second  switch  activates 
when  the  tape  tension  drops  to  a  value  of  a  few  ounces  or  less  due  to  tape  breakage 
or  end-of-tape. 

2.5  START  TIME 

Exhibit  RADC-5077A  specified  record  and  reproduce  start  time  of  4  seconds 
or  less,  but  the  FR-700  start  capability  was  6  seconds.  Efforts  to  reduce  this  time 
were  made  but  no  satisfactory  results  were  achieved. 

In  Record  mode,  start  time  is  the  elapsed  time  between  pushing  the  Record 
button  and  observing  stable  drum  motor  servo  operation.  In  Reproduce,  start  time 
is  the  elapsed  time  between  pushing  the  Reproduce  button  and  observing  stable  switcher 
operation.  In  both  modes  the  drum  motor  must  come  up  to  speed  and  the  drum  motor 
servo  become  stable.  In  addition,  the  capstan  must  come  up  to  speed  in  Record,  and 
the  capstan  servo  become  stable  in  Reproduce. 

Continuous  evaluation  indicated  possible  means  of  reducing  start  time: 

1.  By  providing  a  standby  mode  with  the  drum  motor  and  capstan  motor  run¬ 
ning,  thereby  reducing  the  time  required  for  tape  motion  stabilization. 
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2.  By  starting  the  drum  motor  off  one  phase  of  the  line  frequency  changer 
for  several  seconds  to  improve  acceleration  of  the  drum  motor. 

3.  By  employing  an  earlier  version  of  the  capstan  motor  to  reduce  time  to 
stable  motion. 

The  disadvantage  of  item  2  was  that  the  drum  motor  would  have  to  be  shifted 
to  operation  oft  the  frequency  standard -controlled  MDA,  and  time  to  synchronize  this 
condition  was  required.  The  earlier  version  capstan  motor  reduced  the  time  to  syn¬ 
chronous  capstan  motor  operation  to  about  three  seconds  in  the  Record  mode.  In  the 
Reproduce  mode,  however,  an  additional  two  seconds  were  required  to  lock  in  the 
capstan  and  switcher  servos.  Since  no  satisfactory  solution  appeared  possible  with¬ 
out  extensive  redesign  of  the  drum  motor  and  its  drive  components,  and  since  rede¬ 
sign  was  beyond  the  scope  of  the  C exit r act,  RADC  agreed  to  bring  the  AN/GLH-4 
start  time  specification  into  line  with  the  FR-700  6-second  start  time. 

2.6  RFI  SUPPRESSION 

2.6.1  AN/GLH-3  Evaluation 

An  FR-700  production  machine  modified  as  an  AN/GLH-3  prototype 
was  used  to  determine  the  design  modifications  required  to  bring  the  AN/GLH-4  up 
to  MIL-I-26600,  Class  ID.  Testing  with  this  machine  continued  throughout  the  pro¬ 
ject. 


Initial  evaluations  indicated  that  the  existing  FR-700  enclosure  shield¬ 
ing  was  not  sufficient  to  meet  the  specification.  The  major  source  of  radiation  ap¬ 
peared  to  be  the  wideband  modulators,  which  heterodyne  frequencies  of  106  and  100 
me,  and  81  and  87  me  to  produce  the  6-mc  carrier  frequency  for  the  two  wideband 
channels.  It  was  thought  that  the  modulator  circuitry  could  be  modified  to  bypass 
these  frequencies  and  isolate  them,  and  that  the  modulator  boards  could  be  rede¬ 
signed  to  reduce  or  isolate  the  source  of  radiation  to  a  point  where  it  could  be  suf¬ 
ficiently  attenuated  by  source  shielding  or  the  existing  FR-700  enclosure  shielding. 

Modification  of  the  modulator  source  shielding  produced  a  marked 
change  in  output  frequency;  the  6-mc  carrier  frequency  was  shifted  to  7.5  me.  How¬ 
ever,  sheathing  the  back  of  the  modulator  boards  in  a  grounded  copper  sheet  proved 
satisfactory  in  attenuating  the  radiation  without  affecting  the  output  frequency.  By¬ 
passing  the  plus  and  minus  B  voltage  to  the  ground  also  reduced  radiation.  These 
and  other  modifications,  such  as  additional  shielding  in  the  card  rack,  improved 
shielding  for  the  junction  box,  and  conductive  glass  on  the  transport  door  to  reduce 
radiation  in  the  rotary  head  assembly  were  expected  to  bring  operation  within  speci¬ 
fication  requirements. 
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Interface  tests  of  the  AN/GLH-3  held  In  February  1961  indicated 
that  the  modified  equipment  conformed  to  conductive  Interference  requirements 
of  the  RFI  specification  and  almost  met  the  radiation  interference  requirements. 
Radiation  interference  was  reduced  to  a  point  where  only  the  6-mc  carrier  fre¬ 
quency  was  beyond  the  specified  6  db  level.  Evaluations  continued  in  an  effort  to 
reduce  this  to  specification. 

2. 6. 2  Preliminary  RFI  Acceptance  Testing 

2.6. 2. 1  Equipment  101  ...  In  March  1961  Equipment  101  was 
sent  to  Filtron  Company,  Inc.  of  Palo  Alto  for  preliminary  RFI  acceptance  test¬ 
ing  to  MIL-I-26600,  Class  m.  The  results  of  this  test  are  summarized  in  Para. 
2. 7. 3. 2  and  detailed  in  the  report  of  3  April  1961,  a  copy  of  which  is  provided 
in  Appendix  in  to  this  report.  Radiated  RFI  was  5  db  above  specification  due  to 
excessive  interference  from  the  recording  head  and  the  control  panel.  Filtron 
recommended  grounding  the  control  panel  and  providing  more  adequate  shielding 
of  the  record  head.  These  recommendations  were  carried  out.  In  addition,  the 
control  drawer  was  completely  enclosed  and  a  ground  plane  shield  designed  for 
the  control  button  switchers.  All  wiring  entering  the  control  bay  that  was  no 
longer  needed  (due  to  modification  of  the  control  circuitry)  was  removed,  and 
the  junction  box  was  provided  with  better  mounting  and  improved  shielding. 
Equipments  102,  103,  and  104  were  modified  the  same  as  101. 

2.6.  2.  2  Equipment  104  .  .  .  RFI  testing  of  Equipment  104  to  ST- 
48000  was  carried  out  in  August  1961  in  an  effort  to  prove  out  the  modifications 
described  above.  Improvement  in  RFI  suppression  over  Equipment  101  and  full 
qualification  to  MIL-I-26600  were  expected.  The  equipment  seriously  failed  to 
qualify.  Extensive  retesting  was  begun  but  failed  to  divulge  the  reason  for  the 
failure,  and  examination  of  the  prototype  AN/GLH-3  test  data  did  not  indicate 
radiation  to  the  extent  found  on  Equipment  104.  Design  work  was  begun  in  an  at¬ 
tempt  to  improve  source  suppression  of  the  modulators  and  head  drivers.  The 
following  modifications  were  made: 

1.  Head  drivers  and  modulators  were  enclosed  in  a  separate  en¬ 
closed  card  rack  within  the  transport  card  rack. 

2.  Feed-through  perimeter  filters  were  provided  on  all  inputs 
to  the  cards  within  this  special  rack. 

3.  Improved  shielding  of  the  wideband  head  assembly  was  pro¬ 
vided. 
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Equipment  104,  with  the  prototype  shielding  and  filters,  was  retested  in  September 
1961  with  complete  success.  It  was  determined  that  the  head  driver  voltage  should 
be  maintained  between  65  and  70  volts,  rather  than  the  65  to  75  volts  specified,  to 
reduce  the  6-mc  radiated  interference  below  specified  limits.  The  final  RFI  test 
data  on  Equipment  104  are  given  in  Appendix  HI. 

2.6. 2.3  Equipments  101,  102,  103  Retrofitting  .  .  .  Production  shield 
boxes,  filter  assemblies  and  other  modifications  were  designed  for  retrofitting  units 
101,  102  and  103,  which  had  been  previously  shipped. 

2.7  PRELIMINARY  ACCEPTANCE  TESTS 

2.7.1  General  Information 

Preliminary  Acceptance  Test  Procedure  ST -48000  was  written  to  the 
requirements  of  Equipment  Specification  SE-48000,  Exhibit  RADC-5077A,  RFI  speci¬ 
fication  MIL-I-26600,  and  the  FR-700  System  Test  Procedure  (included  as  Appendix 
A  to  ST-48000).  Preliminary  Acceptance  Test  data  sheets  for  Equipments  101  -  104 
are  included  in  ST -48000  as  Appendix  C.  SE-48000  is  provided  as  Appendix  I  to  this 
report,  ST -48000  as  Appendix  II,  and  the  RFI  test  reports  on  Equipments  101  and  104 
as  Appendix  m. 

In  accordance  with  Exhibit  RADC-5077A,  the  preliminary  acceptance 
tests  were  conducted  by  Ampex  and  witnessed  by  the  Air  Force  inspector.  Three 
types  of  tests  were  conducted:  (1)  mechanical  inspection  tests;  (2)  electrical  tests, 
including  RFI  suppression  tests;  and  (3)  mechanical  and  electrical  performance  tests. 
All  tests  were  conducted  at  the  prevailing  ambient  temperature  and  humidity  condi¬ 
tions,  as  specified  by  the  RADC  Exhibit. 

Test  equipment  is  listed  in  Appendix  A  of  ST -48000  (FR-700  System 
Test  Procedure)  and  in  Appendix  B  of  ST -48000  (RFI  test  procedure). 

2. 7. 2  Description  of  Tests  Performed 

2.7.  2.1  Mechanical  .  .  .  Visual  and  mechanical  inspection  tests  were 
conducted  on  all  four  units  in  compliance  with  SE-48000  and  Exhibit  RADC-5077A. 
These  tests  included  (1)  quality  of  material  and  workmanship,  (2)  identification  mark¬ 
ings  in  accordance  with  MIL-STD-130,  and  (3)  color,  exclusive  of  the  transport,  in 
accordance  with  FED-STD-595,  color  No.  36176. 

2.7.  2.  2  Electrical  .  .  .  Electrical  inspection  tests  included  (1)  power 
distribution  of  the  frequency  changer  and  power  supplies;  (2)  control  and  indication 
function,  including  mode  and  status  interlock  functions,  at  both  the  local  and  remote 
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stations;  (3)  indication  function  of  end-of-tape  and  end-of-tape  anticipation  at  the 
remote  station;  (4)  record  confidence  monitor  function;  (5)  inherent  circuitry 
soundness  for  both  the  wideband  and  auxiliary  record/reproduce  systems;  and 
(6)  RFI  suppression. 

2. 7.  2. 3  RFI  .  .  .  Equipments  101  and  104  were  tested  to  MIL- 
1-26600  Class  m  requirements.  Test  procedures  and  test  equipment  are  detailed 
in  the  RFI  test  procedure,  Appendix  B  of  ST -48000.  An  illustration  of  the  test 
facility  and  set-up  is  given  in  Figure  1  of  the  RFI  test  procedure.  The  purpose 
of  these  tests  was  to  determine  conformance  of  the  equipment  specimen  to  the 
radio  interference  requirements  of  the  MIL-I-26600  specification,  or  to  deter¬ 
mine  suppression  measures  required  to  reduce  the  interference  generated  by  the 
specimen  to  a  level  acceptable  to  the  specification. 

2. 7.2.4  Performance  .  .  .  Performance  tests  included  (1)  mechan¬ 
ical  tests  of  tape  speed,  start  and  stop  time,  tape  packing,  and  automatic  stop; 

(2)  electrical  tests  of  the  wideband  output  level,  S/N  ratio,  frequency  response, 
pulse  response,  fidelity  of  reproduced  signal,  switching  transient  amplitude  and 
clamping  period,  crosstalk,  linearity,  and  timing  accuracy;  and  (3)  electrical 
tests  of  the  auxiliary  output  level,  frequency  response,  S/N  ratio,  crosstalk, 
distortion,  and  flutter. 

2.7.3  Results 

2. 7. 3.1  Mechanical,  Electrical,  Performance  Tests  .  .  .  Data 
sheets  on  Equipments  101  -  104  are  included  as  Appendix  C  to  ST -48000.  In  all 
cases  the  equipments  met  the  performance  specification  and  Exhibit  RADC-5077A 
requirements.  Mechanical  and  electronic  improvements  resulting  from  tests  of 
Equipments  102  -  104  were  provided  on  Equipment  101  by  retrofitting  at  the  Strom- 
berg-CarUon  factory  in  Rochester,  New  York  (see  Section  2.  2.4). 

2. 7. 3.  2  RFI  Tests  .  .  .  The  results  of  the  RFI  tests  on  Equip¬ 
ments  101  and  104  are  detailed  in  the  reports  provided  in  Appendix  HI  of  this 
document.  On  Equipment  101,  broadband  and  CW  conducted  interference,  broad¬ 
band  radiated  interference,  and  susceptibility  were  all  within  the  specified  limits 
of  the  specification  by  5  db,  therefore  it  was  considered  that  the  speciman  did  not 
meet  the  interference  requirements  of  the  specification.  The  test  facility  com¬ 
mented  that  since  most  of  the  excessive  interference  was  coming  from  the  record¬ 
ing  head  and  the  control  panel,  the  test  sample  would  meet  the  radiated  limits  of 
the  specification  if  the  control  panel  were  grounded  and  more  adequate  shielding 
were  provided  for  the  recording  head.  These  and  other  modifications  wore  made, 
as  described  in  Section  2.6  of  this  report. 
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On  Equipment  104,  tested  8  October  1961,  radiated  and  conducted 
interference  and  susceptibility  measurements  indicated  that  the  equipment  speci- 
man  met  the  radio  interference  requirements  of  MIL-I-26600. 

2. 8  RELIABILITY 

Since  each  of  the  four  equipments  was  individually  modified  in  Engineering 
from  production-built  FR-700-1  recorder/reproducers,  there  was  not  adequate  re¬ 
presentation  for  reliability  testing  in  accordance  with  Ampex  Engineering  Standard 
No.  10.  Testing  of  the  FR-700  itself  was  not  considered  within  the  scope  and  intent 
of  the  Contract. 

The  modifications  required  to  convert  the  FR-700-1  to  an  AN/GLH-4  (XW-1) 
machine  were  subjected  to  evaluation  during  their  development  to  ensure  that  the 
AN/GLH-4  equipment  would  not  have  degraded  survival  characteristics.  It  is  anti¬ 
cipated  that  after  the  extensive  check-out  each  equipment  received  in  Engineering, 
which  averaged  100  hours  per  machine,  the  specified  service  life  outlined  in  SE- 
48000  and  Exhibit  RA DC -5077 A  will  be  met. 

2.9  MAINTAINABILITY 

The  AN/GLH-4  meets  the  maintainability  requirements  of  Equipment  Speci¬ 
fication  SE-48000  and  Exhibit  RADC-5077A.  The  cabinet  provides  easy  access  for 
adjustment  of  all  assemblies.  Most  of  the  electronics  are  mounted  on  removable 
printed  circuit  boards,  and  the  modular  type  mechanical  assemblies  may  be  re¬ 
placed  with  a  minimum  of  disassembly  and  readjustment. 

Routine  adjustments,  trouble  shooting  and  overhaul  instructions  are  covered 
in  the  Instruction  Manual  supplied  with  the  equipment. 


3.0  CONCLUSIONS 


The  Recorder/Reproducer  Set  AN/GLH-4  (XW-1)  described  in  this  report 
meets  the  requirements  of  Equipment  Specification  SE -48000  and  Exhibit  RADC- 
5077A,  Ammendments  1  and  2.  It  has  been  successfully  preliminary  acceptance 
tested  to  ST-48000  and  meets  the  RFI  suppression  requirements  of  MIL-I-26600 
Class  m.  Tapes  recorded  on  this  equipment  may  be  reproduced  on  other  equip¬ 
ments  of  the  FR-700  family,  and  tapes  recorded  on  these  other  equipments  may 
be  reproduced  on  the  AN/GLH-4  (XW-1). 

The  wideband  circuitry  has  been  optimized  for  pulse  rather  than  frequency 
response  per  the  ammended  Exhibit.  Modification  of  the  record  modulators,  addi¬ 
tion  of  an  input  level  adjust  on  the  dubbing  panel,  and  modification  of  the  reproduce 
circuitry  produced  the  specified  1.6-volt  p-p  input/output  signal  level  and  100-ohm 
input/output  impedance.  The  transient  clamping  period  was  reduced  from  1  micro¬ 
second  to  0. 5  microsecond  as  specified.  The  modified  circuitry  provides  a  satis¬ 
factory  frequency  response,  but  frequency  characteristics  above  2  me  are  some¬ 
what  poorer  than  in  the  standard  FR-700  equipment. 

Wideband  and  auxiliary  signal  connections  have  been  provided  at  the  dubbing 
panel  on  the  back  of  the  cabinet  and  duplicated  at  the  top-mounted  junction  box.  A 
remote  connector  on  the  J-box  provides  for  operation  from  a  customer-furnished 
remote  station.  In  addition  to  the  standard  modes  of  operation,  control  circuitry 
logic  provides  for  Remote  Control  and  Local  Service  indications  at  both  the  local 
and  remote  panels,  as  well  as  record  confidence  (monitor)  indication.  End-of-tape 
indication  and  45-second  end-of-tape  anticipation  indication  are  provided  at  the  re¬ 
mote  panel. 


APPENDIX  I 


Asptx  Data  Products  Company 
Redwood  City,  California 


No.  mkl. 
Data  4-28.61 


MILITARY  SPECIFICATION 
RECORDER-REPRODUCER  SET,  SIGNAL  DATA 
AN/GLH-4(XW-1) 


1.  SCOPE 


1.1  SCOPE.-  This  specification  covers  a  Magnetic  Wideband 
Dual  Track  Recorder/Reproducer  used  for  recording  and  reproducing 
signal  data  information. 

1.2  The  Model  AN/GLH-4(XW-1)  equipment  shall  be  capable  of 
recording  one  or  two  channels  of  information,  each  in  the  passband 
from  10  ops  (Cycles  per  second)  to  4  me  (Megacycles),  and  two 
channels  of  information  in  the  passband  from  300  cps  to  15  kc 
(Kilocycles). 

1.3  The  Model  AN/GLH-4(XW-1)  equipment  shall  be  capable  of 
reproducing  the  above  recorded  information  to  provide  one  or  two 
signal  outputs  from  the  10  cps  to  4  me  channels,  and  two  signal 
outputs  from  the  300  cps  to  15  kc  channels. 

1.4  During  single  wideband  channel  operation  the  record/ 
reproduce  time  shall  be  one  (1)  hour,  and  during  dual  wideband 
channel  operation  the  record/reproduce  time  shall  be  one-half  (0.5) 
hour.  During  both  single  and  dual  channel  operation  the  equip¬ 
ment  shall  provide  two  (2)  300  cps  to  15  kc  channels. 

1.5  The  equipment  shall  be  optimized  for  pulse  record/repro¬ 
duce  operation  and  provide  switching  transient  clamping  periods 

of  0.5  microseconds  (nominal)  or  less. 

1.6  The  equipment  shall  be  capable  of  remote  control  opera¬ 
tion. 


2.  APPLICABLE  DOCUMENTS 


2.1  The  following  documents  of  the  issue  in  effect  on  date 
of  invitation  for  bids  form  a  part  of  this  specification} 
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SB-48000 


SPECIFICATIONS 

Federal 

CC-M-636 

Military 

MIL-T-27 

MIL-V-173 

MIL-E-4158 

MIL-E-4970 

MIL-T-5021 

MIL-C-5756 

'MIL-R-5757 

MIL-M-8609 

MIL-D-9412 

MII^Q-9858 

MIL-P-17555 


MIL-E-26431 

MIL-I-26600 

STANDARDS 

Federal 

FED-STD-595 


Motors,  Fractional  (Horsepower  Alterna¬ 
ting  Current) 


Resistors,  Fixed,  Composition  (insulated) 
Transformers  and  Inductors  (Audio,  Power 
and  Pulse 

Varnish,  Moisture  -  and  Fungus  -  resist¬ 
ant,  for  the  treatment  of  Communications, 
Electronics,  and  associated  Electrical 
Equipment. 

Electronic  Equipment,  Ground:  General 
Requirements  for. 

Environmental  Testing,  Ground  Support 
Equipment,  General  Specification  for. 
Tests;  Aircraft  Vcling  Operators'  Certi¬ 
fication 

Cable,  Wire,  Power,  Electric,  Portable 
Relays,  Electric,  Aircraft,  General 
Specifications  for. 

Motors,  Direct-current,  28  Volt  system. 
Aircraft,  General  Specification  for. 

Data  for  Ground  Support  of  Weapon  fystems. 
Support  Systems,  Subsystems,  and  equip¬ 
ment. 

Quality  Control  System  Requirements 
Preparation  for  Delivery  of  Electronic 
Equipment,  Miscellaneous  Electrical 
Equipment  (Except  Rotating  Electrical 
Equipment)  and  Associated  Repair  Parts 
Electronic  Tuning  Set  AN/USQ-18(V). 
Interference  Control  Requirements,  Class 
III. 


Colors 
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SE-48000 


Military 


MIL- STD-129 
MIL-STD-130 

MIL- STD-415 

MS  24139 


Marking  for  Shipping  and  Storage 
Identification  Marking  of  U.S.  Military 
Property 

Test  Points  and  Test  Facilities,  Design 
Standards  for. 

Relay,  General  Purpose  DC,  2  PDT 


(Copies  of  specifications,  standards,  drawings  and  publi¬ 
cations  required  by  contractors  in  connection  with  speci¬ 
fic  procurement  functions  should  be  obtained  from  the 
procuring  activity  or  as  directed  by  the  contracting 
officer.) 


2.2  OTHER  PUBLICATIONS.-  The  following  non-Government  docu¬ 
ments  form  a  part  of  this  specification  to  the  extent  specified 
herein.  Unless  otherwise  indicated,  the  issue  in  effect  on  date 
of  invitation  for  bids  shall  apply. 

AMPEX  STANDARDS 


No. 

Date 

Title 

IPS  No.  9 

Definitions  of  Standard 

Terms 

IES  No.  10  8  July  1959 

AMPFX  SPECIFICATIONS 

Reliability 

No. 

Date 

Title 

Issue 

SP-48000 

4-28-61 

Product  Specification 
Model  AN/GLH-4 ( XW-1 ) 

2  Channel  Wideband 
Recorder/Reproducer 

A 

ST-48000 

5-18-61 

Test  Procedure  Speci¬ 
fication,  Preliminary 
Acceptance  Test  Pro¬ 
cedure  Model  AN/GLH- 
4  (XW-1) 

D 

AMPEX  DRAWINGS 

No. 

Date 

Ti£le 

Issue 

F-48000 

4-28-61 

Final  Assembly  and 
Installation  Draw- 

A 

lng  (All  supporting 
detail  drawings 
called  out  in  F-48000) 
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SE-48000 


10141-01 

Pleating  Base 

Shipping  Crate 

AMPZZ  PUBLICATIONS 

bit 

mil 

48804-10 

5-61 

AN/GLB-4  (XW-l)  System 
Manual 

(Copies  of  An pox  Standards,  pacifications,  Drawings, 
Procedurss  and  Publications  nay  be  obtained  from  the 
impex  Corporation,  Bsdwood  City,  California.) 

NATIONAL  ASSOCIATION  OF  RADIO  AND  TELEVISION  BROADCASTERS 
STANDARD 


N.A.B.  (N.A.R.T.B.)  Recording  and  Reproducing 

Standards 

(Copies  of  N.A.R.T.B.  Standards  nay  be  obtained  from  the 
National  Association  of  Radio  and  Television  Broadcasters, 
1771  North  Street,  North  Vest,  Washington  6,  D.C.) 

NATIONAL  ELECTRICAL  MANUFACTURERS  ASSOCIATION  STANDARD 

MO-1  Motors  and  Generators 

(Copies  of  NEMA  publications  nay  be  obtained  front  the 
National  Electrical  Manufacturer's  Association,  155  Best 
44th  Street,  New  lark  17,  New  York.) 


3.  REQUIREMENTS 


3.1  Components.-  The  AN/GLB-4(XW-l)  Recorder/Reproducer  Set 
shall  consist  of  the  following  Itemised  unites 


Item  Quantity 


PTflgfottm 


1.  1  ea. 

2.  1  ea. 

3*  1  ea. 

4.  1  ea. 

5.  1  ea. 

6.  1  ea. 


Transport  Assembly 
Cabinet  Assembly 
Control  and  Monitor  Bay 
Assembly 

Frequency  Changer  Assembly 
Switcher/ Serve  Assembly 
Power  Supply  Assembly 
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1*41000 


7. 

1  ea. 

Side  Banal,  left 

S. 

1  ea. 

Side  Banal,  right 

9. 

1  ea. 

Cover  Door  Assembly 

10. 

1  ea. 

Fixed  Bead  Assembly 

H. 

1  ea. 

Rotary  Bead  Assembly  with 
Servo  Guido  Adjustment 

12. 

1  ea. 

Rotary  Bead  Cover 

Top  Mounted  Junction  Box 

Assembly 

13* 

1  ea. 

NOTE i  For  purpose a  of  this  specification,  s  component  is 
s  self  contained  element  of  a  complete  system  car  operating 
equipment,  and  is  necessary  for  the  operation  of  the  system 
or  equipment.  It  is  normally  a  combination  of  parts,  sub- 
assemblies,  and  assemblies;  for  example,  amplifiers,  modu¬ 
lators,  and  head  assemblies.  As  used  hero,  "component" 
doesn't  refer  to  such  things  as  resistors,  oapacitors,  and 
relays. 

3.2  GENERAL  SPECIFICATION.-  The  requirements  of  Specifica¬ 
tion  MZI^E-4151  apply  as  requlroients  of  this  specification  with 
the  exceptions  and  additions  specified  herein.  When  the  two 
specifications  conflict,  this  specification  shall  govern. 

3.3  Selection  of  Specifications  and  Standards.-  Specifi¬ 
cations  and  standards  for  neoessary  ccemodlties  and  sendees  not 
specified  herein  shall  be  selected  in  accordance  with  Bulletin 
143,  except  as  provided  in  3*3*1  and  3*3*2. 

3.3.1  Commercial  Barts.-  Commercial  parts  having  suitable 
properties  may  be  used  where,  on  the  date  of  invitation  for  bids, 
there  are  no  suitable  standard  parts.  In  any  case,  eoamerclal 
utility  parts  like  screws,  bolts,  nuts,  cotter  pins,  eto. ,  having 
suitable  properties  may  be  used  provided! 

a.  They  oan  be  replaoed  fay  the  standard  parts  (MS  or  AN) 
without  alteration. 

b.  The  corresponding  standard  part  numbers  are  referenced 
in  the  parts  list  and,  if  practical,  on  the  contractor's 
drawings. 

3.3.2  Standard  Barts.-  With  the  exooption  in  3*3*1,  AN  and 
MS  standard  parts  shall  be  used  where  they  suit  the  purpose.  They 
shall  he  identified  on  the  drawings  fay  their  part  numbers. 
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3*4  Material.-  In  the  selection  of  porta  and  materials, 
fulfillment  of  aajor  design  objectives  aha  11  ba  tha  priaa  consid- 
aratlon.  In  ao  doing,  tha  following  ahall  govern i 

a.  Parta  and  materials  aa  approvad  by  Spaoifioation 
MIL-E-4158  ahall  ba  given  firat  oonaidaratlon. 

b.  Whan  the  contractor  can  demonstrate  that  tha  use  of 
atandard  AN  or  JAN  parta  or  aatarlala  will  not  fulfill 
tha  dealgn  objectives  beeauae  of  alia,  weight,  performance 
or  other  reasons,  aatarlala  and  parta  ahall  ba  used  which 
aost  nearly  neat  or  which  exceed  the  requirements  of 
general  spaoifioation. 

3.4*1  Protective  Treatment.-  When  materials  are  used  in 
tha  construction  of  the  Recorder/Re producer  equipments  that  are 
subject  to  deterioration  when  exposed  to  climatic  and  environ- 
mental  conditions  likely  to  occur  during  service  usage,  they  shall 
ba  protected  against  such  deterioration  in  a  Banner  that  will  in 
no  way  prevent  compliance  with  tha  performance  requirements  of 
this  specification.  The  use  of  any  protective  coating  that  will 
crack,  chip,  or  scale  with  age  or  extremes  of  cllmatlo  and  environ¬ 
mental  conditions  shall  be  avoided. 

3.5  Design.-  The  Recorder/Reproducer  equipment  is  a  wide¬ 
band  record/reproduce  syateef  using  a  two  (2)  inch  wide  1.5  tylar 
magnetic  tape  as  a  data  storage  medium.  The  system  is  designed 
for  applications  in  such  areas  as  Radar  Reconnaissance,  Radar 
Tracking,  Training,  Simulation  of  Effects  for  System  Evaluation, 
Serial  FDM,  General  laboratory  use,  etc. 

3.5.1  The  equipment  will  simultaneously,  accurately,  and 
adequately  record  or  reproduce  two  wideband  data  channels,  each 
in  the  pasaband  from  10  cpa  to  4  me,  and  two  auxiliary  data 
channels,  each  in  the  pasaband  from  300  ops  to  15  ko.  Also  record¬ 
ed  are  a  200  cps  control  track  for  the  tape  transport  servo  system 
and  a  monitor  track  as  a  part  of  a  confidence  indication  circuit 
for  proper  transport  operation. 

3.5*2  The  wideband  data  is  recorded  on  the  tape  by  means  of 
Rotating  Head  Assemblies  in  a  transverse  pattern  of  tracks  approx¬ 
imately  10  mils  wide  and  15.6  mils  on  center.  Bach  of  the  two 
wideband  channels  is  transcribed  on  the  tape  by  one  rotating  drum 
consisting  of  four  (4)  re cord/re produce  heads  mounted  90  degrees 
apart  on  the  periphery  of  the  drum.  The  axially  mounted  Head 
drums  are  rotating  at  a  speed  of  200  BPS  to  provide  a  Head  to  Tape 
velocity  of  approximately  1300  inches  per  seeond  with  respect  to 
Bead  Tip  radius. 
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S.  5. 3  Two  tap*  speeds,  25  ipa  (inch**  per  second),  and  12.5 
ips,  shall  allow  either  two  wideband  channel  or  one  wideband  channel 
record/reproduce  operation  at  constant  head  drum  velocity.  During 
dual-wideband  channel  recording  the  two  lateral  tape  tracks  are  interlaced. 

3. 5. 4  The  two  auxiliary  channels  are  recorded  on  the  tape  in  a  longitudinal 
pattern  by  means  of  a  conventional  re  cord /reproduce  head  assembly.  An 
erase  head  in  this  assembly  provides  for  demagnetization  of  the  tape's  auxil¬ 
iary  track  area  prior  to  the  time  it  passes  the  auxiliary  head  in  record  mode. 

3.  5. 5  Record,  reproduce,  stop,  fast  forward,  and  rewind  modes  of 
operation  shall  be  available  and  shall  be  controlled  by  operating  back¬ 
lighted  press  buttons  on  the  control  panel.  A  frequency  converter  shall  be 
mounted  in  the  rack  to  convert  120  VAC,  single  phase,  60  cps  line  power 
supply  into  117  VAC,  400  cycles,  3  phase  power  and  28  VDC  as  required  by 
the  equipment. 

3. 5.  6  Remote  control  and  local  service  control  status  shall  be  avadlable 
and  shall  be  controlled  by  operating  back  lighted  push  buttons  on  the  equipment 
control  panel, 

3. 5. 7  All  control  functions  shall  be  sufficiently  interlocked  to  provide 
foolproof  operation. 

3. 6  Construction.  The  equipment  represents  a  fully  transistorized, 
compact,  self-contained  wideband  magnetic  tape  recorder/reproducer  and 
shall  meet  the  design  objectives  of  MIL-E-4158  wherever  practicable.  Solid 
state  components  and  etched  circuit  boards  are  used  throughout  the  system 
in  order  to  keep  weight  and  volume  to  a  minimum. 

3.  6. 1  The  recorder/ reproducer  equipment  consist*  basically  of  a  tap* 
transport  assembly,  power  supplies,  a  printed  circuit  board  box,  a  tem¬ 
perature  control  system,  a  control  unit,  and  a  frequency  converter,  all  of 
which  are  mounted  on  a  specially  designed  enclosed  cabinet  providing  ready 
access  to  the  equipment  from  all  sides.  The  tap*  transport  assembly  can 
be  swung  through  90  degrees  for  access  to  components  mounted  on  the  rear 
of  the  tap*  transport  assembly  and  to  the  switcher /servo  unit  printed  circuit 
board  box  mounted  to  the  rear  of  the  tape  transport  assembly.  When  in  the 
closed  position,  the  tape  transport  assembly  is  held  in  place  by  two  locking 
type  catches  and  the  components  on  the  face  of  the  tap*  transport  assembly 
are  protected  by  a  safety-glass,  dear-view  door. 
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3. 6, 2  The  control  unit  it  contained  in  a  drawer  immediately  below  the 
tape  traneport  aeeerably  with  the  controls  mounted  on  the  face  of  the  drawer 
and  acceeeible  from  the  front  of  the  cabinet.  The  drawer  may  be  pulled  out 
to  provide  acceee. 

3. 6. 3  The  regulated  DC  power  euppliee  and  the  head  drum  motor  drive 
amplifier  and  power  aupply  are  located  in  the  drawer  directly  below  the  control 
panel.  The  main  power  On-Off  ewitch  ie  on  the  face  of  this  drawer. 

3.  6.4  The  solid-state  frequency  converter  is  mounted  in  the  bottom 
drawer  below  the  power  supply  drawer.  The  solid-state  frequency  converter 
provides  117  VAC,  400  cps,  3  phase,  and  28  VDC  from  the  120  VAC,  60  cps, 
single  phase  main  power  supply. 

3.  6.  5  Cooling  air  is  circulated  to  all  units  from  a  filtered  air  intake 
located  in  the  bottom  of  the  cabinet.  The  cooling  air  is  distributed  to  the  upper 
units  through  a  channel  in  the  inside  of  the  lower  back  cabinet  door.  Each  of 
the  upper  units  is  provided  with  a  separate  blower  for  circulation  of  cooling  air 
within  the  respective  unit.  There  is  no  requirement  for  external  cooling  air 
other  than  the  room  ambient  air. 

3.  6.  6  The  control  circuitry  is  fitted  with  overheating  protection  devices 
which  return  the  equipment  to  Power  Off  if  overheating  occurs  (185°F).  The 
overheating  protection  devices  are  self  re-setting  after  the  equipment  cools  off 
(175°F),  allowing  the  equipment  to  be  placed  in  Power  On. 

3.  6.  7  All  input  and  output  signal  connectors  are  located  on  a  panel 
located  between  the  cabinet's  upper  and  lower  rear  doors.  Parallel  connection 
is  provided  for  the  auxilliary  channels  in  the  top  mounted  Junction  box.  The  Wide 
Band  signal  inputs  and  outputs  may  be  connected  to  the  top  mounted  junction  box 
connectors  by  a  series  jumper  at  the  back  panel. 

3.  6. 8  Input  power  and  remote  control  connectors  are  located  in  the  top 
mounted  junction  box. 

3.  7  Performance.  The  equipment  shall  be  a  magnetic  tape  recorder/ 
reproducer  having  the  following  capabilities: 

a.  The  accurate  recording  of  1  or  2  wideband  data  channels, 
each  in  the  pass  band  from  10  cps  to  4  me. 

b.  Within  the  limits  of  specific  interchangeability  (see  6. 5)  the 
accurate  reproduction  (playback)  of  wideband  data  channels 

recorded  by  such  equipments  as: 

(1)  Ampex  Recording  Set,  Signal  Data  AN/ALH-4  (XH-1) 
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(2)  Ampix  Airbont  Wideband  Magnetic  Recorder,  Model 
AR-300. 

(3)  Ampex  Magnetic  Wideband  Dual  Track  Records  r/Reproducer, 
Model  FR-700,  Type  Z  and  Type  ZZ. 

(4)  Ampex  Wideband  Magnetic  Tape  Reeorder/Reproducer  Set 
AN/GLH-3  (XH-1). 

(5)  Ampex  Wideband  Magnetic  Tape  Recorder /Reproducer 
Set.  Signal  Data,  AN/GLH-4  (XW-1). 

C.  The  accurate  recording  of  one  or  two  auxiliary  data  channels, 
each  in  the  passband  from  300  cps  to  15  kc. 

d.  The  accurate  reproduction  (playback)  of  auxiliary  data  channels 
recordsd  by  such  equipments  indicated  in  step  (b)  1  through  5 
above. 

3.7. 1  The  performance  requirements  of  this  equipment  shell  be  predicated 
on  its  capability  of  recording  given  electrical  data  of  specified  character¬ 
istics  on  a  magnetic  tape  in  such  a  manner  that  the  recovered  electrical 

data  meets  all  pertaining  requirements  of  this  specification  when  it  is  being 
played  back  on  the  same  or  other  equipment  of  this  type  in  proper  operating 
condition. 

3.  7.  2  Electrical  Power  Requirements.  The  equipment  shall  operate 
with  specified  performance  from  a  power  source  having  the  following 
characteristics: 

System:  1  phase,  2  wire 

Voltage:  120  Volts,  RMS  nominal,  +10  Volts 

Frequency:  47  cps  to  53  cps,  or  57  cps  to  63  cps. 

3. 7.  3  The  power  required  by  the  equipment  shall  not  exceed  2000 
voltamperes.  The  equipment  shall  present  an  average  power  factor  of  not 
less  than  0. 80  lag. 

3, 7. 4  Wideband  Channels  1  and  .2, . 

3. 7. 4. 1  Wideband  Channels  Record 

3. 7. 4. 1. 1  Znput  Impedance.  The  input  impedance  for  channels  1  and  2 
shall  be  as  follows: 

Channel  1  100  ohms  a  10%  unbalanced 

Channel  2  100  ohms  a  10%  unbalanced  9 
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3.  7. 4. 1. 2  Nominal  Input  Level 

Sinewavo:  10  epa  to  4  me,  1. 6  volts  p*p  nominal 

Bipolar  Pulsos:  0.  8  volt  peak  nominal 

Pulse  rise  time:  SO.  02  usee  from  10%  to  90% 
amplitude  levels* 

Pulse  repetition  period  shall  be  no  greater  than 
1  mes. 

Unipolar  Positive 

Going  Pulses:  1.  6  volts  peak  nominal 

Pulse  rise  time:  SO.  02  usee  from  10%  to  90% 
amplitude  levels* 

Pulse  repetition  period  shall  be  no  greater  than 
1  mes. 

Note:  This  type  of  input  represents  an  alternative 
providing  a  better  signal- to -noise  ratio  for  the  ease 
of  complete  absence  of  bipolar  input  signals.  It 
requires  a  modulator  carrier  frequency  of  6.75  me 
instead  of  the  normal  6  me  for  sinewave  or  bipolar 
type  inputs. 

*Greater  pulse  rise  times  may  be  recorded  but 
at  a  corresponding  degradation  in  output  risetime. 


3. 7. 4. 1.  3  Input  Sensitivity  -  With  respect  to  die  signal -to -noise  and 
distortion  specifications  for  the  reproduced  signals,  the  input  signal  level  shall 
be  within  minus  0  db  and  plus  1  db  from  the  nominal  level. 


3.  7. 4. 1. 4  Input  Connections  -  Input  connections  shall  be: 


Channel  1 
Channel  1 
Channel  2 
Channel  2 


Connector  J-256 
Connector  J-175 
Connector  J-258 
Connector  J-177 


Top  Junction  box 
Back  junction  panel 
Top  junction  box 
Back  junction  panel 


Connector  Type:  Receptacle,  female,  UG290/U  (BNC) 


3. 7. 4. 2  Wideband  channels  Reproduce 


3. 7.4. 2. 1  Reproduce  Requirements  -  The  following  requirements  shall 
be  met  when  the  equipment  is  in  reproduce  mode  and  set  up  with  a  reference 
tape  recorded  with  carrier  frequency  with  or  without  data  modulation  as 
required  at  both  wideband  channels  at  25  ips  or  one  wideband  channel  at  12. 5  ips. 
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3.  7. 4. 2. 1. 1  Output  Impedance  -  The  output  loud  Impoduaco  for  channels 
1  uad  2  ahull  bo  ua  follows: 


Chuaaol  1  100  ohma  a  10%  uabalaacod 

Chuaaol  2  100  ohsaa  a  10%  uabalaacod 


3. 7. 4. 2. 2  Nominal  Output 


3. 7. 4. 2.  2. 1  Nominal  Output  at  50  kc  -  With  50  kc  aiaowavo  modulation, 
tho  gain  controla  of  both  Post  Amplifier*  shall  be  capable  of  adjusting  the  50  kc 
siaewave  signal  developed  across  the  output  load  impedance  of  both  wideband 
channels,  respectively,  to  1.  6  v  peak-to-peak  nominal. 


3. 7. 4.  2.  3  Signal-to-Noise  Ratio  -  With  carrier  only,  the  remaining 
RMS  noise  level  across  the  output  load  impedance  of  each  wideband  channel 
shall  be  30  db  or  more  below  the  nominal  signal  output  level  of  1.  6  v  peak-to- 
peak  referenced  to  the  signal  level  at  50  kc. 


3. 7. 4. 2. 4  Frequency  Response  -  With  the  carrier  modulated  with  a 
sinewave  in  steps  and  intervals  from  10  cps  to  4  me,  the  reproduced  signal 
level  developed  across  the  output  load  impedance  of  each  wideband  channel  shall 
not  vary  more  than  *  3  db  from  the  particular  signal  level  at  50  kc  up  to  2.  5  me 
and  shall  be  down  less  than  10  db  at  4  me. 


3. 7. 4.  2.  5  Pulse  Response  -  The  characteristics  of  a  reproduced 
100  kc,  1. 6  v  peak-to-peak,  0. 02  microsecond  rise  time,  square  wave  shall 
bet 

a.  Rise  time  -  0. 18  usee  maximum  from  10%  to  90%  amplitude 
levels. 

b.  Decay  time  -  0. 18  usee  maximum  from  10%  to  90%  amplitude 

levels 

c.  Overshoot  -  10%  of  pulse  amplitude  maximum 

d.  Droop  -  less  than  10%  of  pulse  amplitude  per  millisecond 

8.  Output  voltage  -  1.  6  volts  peak-to-peak  a  10%  for  pulses  wider 
than  0.  36  microsecond.  Pulses  of  less  than  0.  36  microsecond 
may  have  reduced  amplitude, 
f.  Undershoot  -  10%  of  pulse  amplitude  maximum. 

3. 7. 4. 2. 6  Fidelity  of  Reproducing  Signals 

Siaewave:  Harmonic  distortion  shall  not  exceed  15%  of  2nd  and  3rd 
harmonic  added  rectorally,  of  1  mes  signal. 

Extraneous 

Frequencies:  The  amplitudes  of  extraneous  frequencies 
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occurring  during  the  reproduo*  proeooa 
•hall  b*  1*m  than  20 %  of  tho  aaplltud* 
of  the  reproduced  original  frequency. 

3. 7.4* 2.7  Switching  Tran* lent.-  Th*  aaplltud*  of  all  *wi toll¬ 
ing  transients,  periodically  occurring  in  tin*  intervals  of  about 
1250  uaeo.  aoroae  the  output  load  impedance  of  eaoh  channel  and 
easily  discernible  when  reproducing  a  reference  tape  with  oarrier 
frequency  only,  shall  be  damped  to  and  not  be  in  excess  of  the 
peak  noise  level.  The  clanping  period  shall  be  0.5  nicroseoonds  ♦ 
205. 

3. 7. 4.2.8  Crosstalk  Channel  to  Channel.-  Reference  tape  to 
be  recorded  as  follows i 

a.  Channel  1  -  50  ke,  Channel  2  -  shorted  input 

b.  Channel  2-50  kc,  Channel  1  -  shorted  input 

When  reproducing  the  above  reference  tape  (see  6.4)  the 
RMS  signal  and/or  noise  level  developed  across  the  out¬ 
put  load  lapedanee  of  the  particular  channel  without  50 
ko  oarrier  nodulation  shall  be  30  db  or  store  below  the 
nominal  signal  output  level  of  1.6  V.  peak-to-peak. 

3.7. 4.2.9  EQrnaaie  Linearity.-  The  signal  level  developed 
across  the  output  load  lapedanee  of  each  wideband  channel  shall 
be  within  ±  0.5  db  of  the  corresponding  signal  input  record  level 
throughout  th*  potential  rang*  from  0.5  to  1.6  7.  peak-to-peak 
nominal  wideband  record  level  at  50  ko  sinewav*. 

3.7.4.2.10  Timing  Accuracy  of  Two  Reproduced  Events.-  The 
equipment  shall  be  capable  of  reproducing  tvo  accurately  recorded 
events  of  1  milliseoond  tine  difference  within  ±  3  microseconds. 

3.7.4.2.11  Output  Connections.-  Output  connections  shall  bet 

Channel  1  Connector  J-257  Top  Junction  box 
Channel  1  Connector  J-175  Back  junction  panel 
Channel  2  Connector  J-259  Top  Junction  box 
Channel  2  Connector  J-179  Back  Junction  panel 

Connector  Tjrpet  Receptacle,  female  CG290/U  (BMC) 

3.7.5  Auxiliary  Channels  1  and  2 

3.7. 5.1  Auxiliary  Channels  Record 


12 


88-48000 

3.7.5. 1.1  Input  Impedance.-  The  input  lmpedanoe  for  auxil¬ 
iary  ohannols  1  and  2  shall  bo  as  followst 

Cbannsl  1  100  ohns  ±  20 %  unbalanced 

Channel  2  100  ohns  ±  20%  unbalanced 

The  abort  apelfied  Input  impedanoes  shall  exist  when  the 
gain  oontrol  of  the  pertaining  auxiliary  record  amplifier 
is  adjusted  for  nominal  record  current  at  nominal  signal 
input  level  at  1  ko. 

3.7. 5.1.2  Input  Level.-  Nominal,  1  V.  RMS  sinewave  at  1  ko 

3*7. 5*1*3  Sensitivity.-  The  potential  input  sensitivity  of 
the  auxiliary  channels  is  dependent  upon  the  tolerable  total  har- 
xonio  distortion  of  the  reproduced  output  signal. 

3*7. 5. 1.4  Input  Connections.-  Input  connections  shall  bet 

Channel  1  Connector  J-170  Back  junction  panel 
Channel  1  Connector  J-254  Top  junction  box 
Channel  2  Connector  J-170  Back  junction  panel 
Channel  2  Connector  J-254  Top  junction  box 

Connector  Typer  Receptacle,  female,  Bendlx  #SP02CE-10-6SW 
Pin  Connection i  Channel  1;  A  and  B  (ground);  Channel  2; 

C  and  D  (ground) 

3. 7.5. 2  Auxiliary  Channels  Reproduce 

3.7. 5.2.1  Reproduce  Requirements.-  The  following  require¬ 
ments  shall  be  met  when  reproducing  a  reference  tape  at  either 
12*5  lps  or  25  lps  tape  speed,  recorded  as  per  the  various  require¬ 
ments* 


3.7. 5. 2. 1.1  Output  Dspedanoe.-  The  output  load  Impedance 
for  ohannela  1  and  2  shall  be  as  followst 

Channel  1  100  ohms  +  10%  unbalanced 

Channel  2  100  ohms  i  10%  unbalanced 

3*7. 5* 2. 2  Output  Connections.-  Output  connections  shall  bet 

Channel  1  Connector  J-171  Book  junction  panel 
Channel  1  Connector  J-255  Top  junction  box 
Channel  2  Connector  J-171  Back  junction  panel 
Channel  2  Connector  J-255  Top  junction  box 
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Connector  Type:  Receptacle,  female,  Bendix  #SP02GC*10»6S 

Pin  Connection:  Channel  1;  A  and  B  (ground) 

Channel  1;  C  and  D  (ground) 

3. 7. 5. 2. 3  Nominal  Output  Level  with  1  kc  Sinewave  •  The  gain  controle 
of  the  auxiliary  channels  reproduce  amplifiers  shall  be  capable  of  adjusting 

the  corresponding  signal  level  developed  across  the  load  impedance  of  each 
channel,  respectively,  to  1  v.  RMS  nominal. 

3. 7.  S.  2.4  Frequency  Response  -  Over  the  passband  from  300  cps  to 
15  kc  (sinewave)  the  signal  output  level  across  the  load  shall  not  vary  more  than 
*  3  db  from  the  nominal  signal  output  level  at  $00  ops, 

3. 7. 5. 2. 5  Signal-to-Noise  Ratio  -  The  RMS  noise  level  shall  be  30  db 
or  more  below  the  nominal  RMS  signal  level,  at  each  channel,  ttrer  the  passband 
from  250  cps  to  1 6  kc. 

3. 7. 5. 2. 6  Crosstalk,  Channel-to- Channel  -  Reference  tape  to  be 
recorded  as  follows: 

a.  Channel.  1  -  1  kc,  Channel  2  *  shorted  input 

b.  Channel  2*1  kc,  Channel  1  •  shorted  input 

When  reproducing  the  above  reference  tape  (see  6.  4),  the  RMS  signal 
and/or  noise  level  over  the  passband  from  250  cps  to  16  kc  developed, 
across  the  output  load  impedance  of  the  particular  channel  without  the 
1  kc  sinewave  signal  shall  be  30  db  or  more  below  the  nominal  signal 
output  level  of  1  V.  RMS  at  both  tape  speeds  of  12.  5  and  25  ips. 

3. 7.  5. 2. 7  Distortion  -  Total  harmonic  distortion  at  1000  cps  shall 
not  exceed  5%. 

3, 7. 5. 2. 8  Flutter  -  The  auxiliary  channel  flutter  shall  be  no  more 
than  0. 4%  RMS  measured  between  30  and  300  cps. 

3. 7. 6  Tape  Speed 

3. 7. 6. 1  Record/Reproduce  Mode  -  Tape  speed  for  record  mode 

operation  shall  be: 

a.  One  wideband  channel  operation  12. 500  ips  *0. 5% 

b.  Two  wideband  channel  operation  25. 000  ips  a  0. 2% 
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3.  7. 6. 2  Fast  Forward/ Rewind  Mod*  -  Tap*  ipoad  for  fast  forward/ 
rewind  mode  operation  shall  be  sufficient  to  wind  3800  feet  of  tape  from  one 
reel  to  the  other  in  less  than  4. 3  minutes. 

3. 7.  7  Record/Reproduce  Playing  Time  -  Playing  time  shall  be  30 
minutes  minimum  and  60  minutes  minimum  for  two  channel  and  one  channel 
operation  respectively  with  3800  feet  of  tape. 

3. 7. 8  Start  Time  -  Start  time  to  stable  operation  at  either  12.  S  or  25 
ips  shall  be: 

Record  6  sec  maximum 

Reproduce  6  sec  maximum 

3. 7. 9  Stop  Time  -  Stop  time  from  the  indicated  operation  mode  a  hall 
be: 

Record  (12.  S  or  25  ips)  1  sec 

Reproduce  (12. 5  or  25  ips)  1  sec 

Fast  Forward  3  sec 

Rewind  3  sec 

3. 7.  10  Operating  Accoustic  Noise  Level  -  The  operating  accoustic  noise 
level  shall  be  no  greater  than  70  db  above  the  reference  intensity  of  10 1  “watts /cm 2 
or  0  db. 


3. 7. 11  Tape  Packing  -  The  equipment  shall  be  capable  of  taking  up  and 
packing  3800  feet  of  tape  on  the  particular  reel  that  is  taking  up  and  shall  show 
no  wrinkling  or  voids  or  excessive  lateral  displacement  of  the  tape  layers.  There 
shall  be  no  slippage  in  the  tape  pack  when  the  end  of  3800  feet  of  tape  wound  con¬ 
tinuously,  without  stops,  is  pulled  with  force  of  2  pounds. 

3. 8  Service  Conditions  -  The  design  and  the  construction  of  the 

Recorder/Reproducer  equipments  shall  be  with  the  requirements  of  Specification 
MIL-E-4158  used  as  a  design  goal.  Additionally,  the  Recorder /Reproducer 
equipments  shall  be  designed  and  constructed  to  operate  under  any  combination 
of  the  service  conditions  specified  in  the  general  specification  with  the  exceptions 
and  additions  as  follows: 

3. 8. 1  Temperature  -  The  effects  of  solar  radiation  shall  be  considered. 
The  temperature  limits  listed  do  not  include  solar  radiation. 

a.  Operating:  0°C.  (32°F.)  to  +52°C(125°E) 

b.  Non-operating  and  storage:-54°C.  (65°F. )  to  +54°C.  (130°F.) 

3. 8. 2  Humidity  -  The  equipments  shall  be  capable  of  operation  from 
sere  to  90%  relative  humidity. 
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3.8.3  Altitude.-  The  equipments  shall  be  oapable  of  opera- 
Hod  at  an  altitude  of  aaa  level  to  10,000  foot. 

3.8.4  Meehanloal.-  Th#  equipments  shall  not  suffer  damage 
nor  subsequently  fall  to  provide  the  performance  required  In  this 
speoifieatlon  after  being  sub j so ted  to  a  shook  test  la  aoeordaaoe 
with  Procedure  II  ox  VII  of  feeoifloatlon  NZL-S-4970. 

3.8.5  Vibration.-  The  equipment  shall  withstand  shook  and 
vibration  in  aooordanee  with  good  oomaerolal  practice.  Perform¬ 
ance  requirements  are  not  specified  when  operating  In  the  presenoe 
of  vibration  or  shock. 

3.9  Service  life.-  The  recorder  shall  be  oapable  of  a 
reliable  operating  life  of  at  least  58  hours  without  requiring 
any  servicing  (see  6.2).  The  recorder  shall  have  a  minimum  opera¬ 
ting  life  of  24  hours  a  day  for  6  months  with  only  normal  mainten¬ 
ance  and  without  major  overhaul  (see  6.3).  The  recorder  shall 
have  a  minimum  operating  life  of  24  hours  a  day  for  5  years  with 
normal  maintenance  including  major  overhaul.  Typically,  this  oper¬ 
ating  life  consists  of  being  turned  on  24  hours  a  day  but  not  in  a 
tape  handling  mode  for  24  hours  a  day.  Tape  handling  mode  opera¬ 
tion  typically  will  be  4  hours  a  day  minimum.  The  Rotary  Head 
Assembly  shall  have  a  minimum  operating  life  of  100  hours  without 
service  other  than  cleaning.  The  Rotary  Bead  operating  life  shall 
govern  where  there  Is  conflict  with  the  operating  life  specified 
above. 


3.10  Tracking  Control.-  The  manual  tracking  control  shall 
be  capable  of  adjusting  the  synchronism  of  the  capstan  and  the 
rotating  head  drum  so  that  the  transverse  time  base  pulses  will  be 
reproduced  on  the  proper  heads  of  Channel  1.  The  adjustment  shall 
be  sensitive  enough  to  adjust  the  tracking  for  optimum  output  of 
the  wideband  heads  and  shall  be  stable  enough  not  to  require  adjust¬ 
ment  more  often  than  prior  to  reproduction  of  a  recorded  tape. 

3.11  Monetisation  of  Tape  Contacting  Components.-  All  tape 
handling  components  shall  be  free  of  magnetism.  All  heads  shall 
be  demagnetised  before  first  operation  and  in  ease  of  degeneration 
of  the  reproduced  signal. 

3.12  Tape  Fonnat  Geometry.-  The  arrangement  and  dimensions 
of  the  magnetlo  tracks  on  the  tape  shall  be  as  specified  in  Ilgure 
1. 


3.13  Pre-operation  Warm  up. 
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(  >  3. 13. 1  The  main  power  twitch  (circuit  breaker)  ahall  not  be  turned  oa 

before  the  equipment  baa  thermally  stabilized  at  a  temperature  within  die 
specified  climatic  temperature  (tee  3. 8. 1)  and  within  10°C.  of  the  ambient 
temperature. 

3. 13. 2  After  power  hat  been  turned  on  at  the  main  power  awltch  (circuit 
breaker)  a  warm-up  period  of  10  minutes  minimum  ahall  be  required  before 
actuating  the  power  On  push  button. 

3. 13. 3  For  operation  other  than  checkout  and  adjustment,  both  side  panels, 
both  upper  and  lower  rear  doors,  the  transport  card  rack  cover  door,  the 
transport  cover  door,  shall  be  closed,  all  drawers  shall  be  pushed  fully  in, 

and  the  head  assembly  cover  shall  be  installed  to  insure  proper  thermal 
operation  and  air  filtering. 

3. 14  Operating  Position  -  The  equipment  shall  be  positioned  within 
10°  of  vertical  for  proper  operation.  The  equipment  shall  be  secured  to  the 
floor  or  to  a  base  (not  supplied)  sufficient  to  safely  allow  the  displacement 
of  the  equipment  center  of  gravity  that  may  occur  if  all  drawers  are  pulled 
out  and  the  transport  assembly  is  swung  out. 

3. 15  Magnetic  Tape  -  The  equipment  shall  use  2  inch  wide  Wide- 

(  Band  instrumentation  magnetic  tape  on  1  mil  Mylar  base  as  a  data  storage 

medium.  Length  up  to  3800  feet  may  be  handled  on  the  transport.  Tapes 
shall  be  degaused  prior  to  recording. 

3. 16  Tape  Reel  -  The  equipment  shall  use  standard  NARTB  precision 
10±  inch  dia.  x  2  inch  reels.  2  inch  NARTB  reels  of  less  flange  diameter  may 
be  used  with  correspondingly  reduced  tape  storage  capacity. 

3. 17  Automatic  Stop  -  The  equipment  shall  return  to  the  stop  mode 
and  local  service  control  status  when  the  end  of  the  tape  is  reached  when 
operating  in  any  mode  or  either  control  status. 

3.18  Record  Monitor  -  A  record  confidence  indicator  shall  be  provided 
that  will  verify  the  following: 

a.  Tape  at  proper  speed 

b.  Drum  rotation  at  proper  speed 

c.  Equipment  in  record  mode 

d.  Presence  of  wideband  channel  carrier  on  the  recording  heads. 
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e.  Wideband  heads  contacting  tape. 

3.19  Renote  Control.-  The  equipment  shall  have  provisions 
for  bolng  remotely  controlled.  The  following  oontrol  connections 
shall  be  provided  at  the  top  noun ted  junction  box  so  that  the 
recorder  nay  be  connected  to  a  renote  control  station  and  be  oper¬ 
ated  free  a  naxlnun  cable  distance  of  125  feet  (see  3.20)  with  no 
degradation  of  perfornance. 

a.  Record  (start) 

b.  Reproduce  (start) 

c.  Stop 

d.  Rewind 

e.  Fast  Forward 

f.  Record  confidence  Indicator  (see  3.18) 

g.  Ehd  of  tape  indication  as  follows t 

(1)  A  signal  of  +24  VDC  shall  be  provided  at  least  30 
seconds  but  not  sore  than  60  seconds  before  the  end  of 
the  tape  is  reached  in  record  and  reproduce  node. 

(2)  A  signal  of  -24  VDC  shall  be  provided  as  close  in 
tine  to  the  end  of  the  tape  as  possible. 

3.19.1  Renote  Control  Connection.-  The  remote  control  con¬ 
nection  shall  bet 

J-251,  Top  junction  box,  receptacle,  female,  Bendlx  PTC2CE- 
16-263 

3.20  Cable  Set.-  The  eable  set  for  the  equipments  shall  be 
provided  as  necessary.  Cable  between  the  remote  unit  and  the  reco¬ 
rder  shall  not  be  provided  but  shall  be  specified  and  the  maximum 
length  of  this  cable  will  not  exceed  125  feet. 

3.21  Interchangeability.-  All  parts,  components,  and  sub- 
assemblies  of  the  equipments  covered  by  this  specification  and 
bearing  identical  manufacturer's  part  numbers  shall  be  functionally 
and  dimensionally  interchangeable.  Assemblies  requiring  perform¬ 
ance  selection  for  proper  functioning  in  connection  with  other 
assemblies  are  covered  by  assembly  combination  specifications  and 
•hall  be  excepted  unless  the  combination  consisting  of  two  or  more 
assemblies  is  considered  as  one  interchangeable  set.  The  drawing 
number  requirements  of  Specification  KIL-D-9281  shall  govern 
ohanges  in  the  manufacturer's  part  numbers. 

3.22  Radio  Interference  Suppression  (RTI).-  The  generation 

of  interference  by  the  equipment  and  the  vulnerability  of  the  equlp- 
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Mat  to  intorforonoo  shall  bo  controlled  within  tho  linito  of 
fllpeelfioatlon  MH^I-26600,  Class  ZZZ  equipment. 

3.23  Dimensions.-  Tho  overall  dimensions  for  tho  equipment 
shall  bo  as  oallod  out  in  figure  2  of  this  specification. 

3.24  Weight.-  Tho  weight  of  tho  equipment  shall  bo  67$ 
pounds  maximum. 

3.25  Finish.-  Tho  following  color  shall  bo  employed  as  being 
in  oeeordanee  with  Bulletin  F49* 

FED- STD-595  Color  No.  36176  (Exclusive  of  tho  tape  trans¬ 
port) 

3.26  Identification  of  Product.-  Equipment,  assemblies,  and 
parts  shall  bo  narked  for  identification  in  accordance  with  Stand¬ 
ard  MZL-STD-130. 

3.27  Noaenolaturo  and  Type  Designations.-  Establishing  of 
ncnenelature  and  type  designations  shall  bo  in  accordance  with 
Specification  MIL-S-7513,  subject  to  approval  of  the  Air  Force. 

3.28  Vorkaanshlp.-  The  quality  and  standard  of  workmanship 
shall  be  in  accordance  with  Ampex  Quality  and  Workmanship  Standards. 
Additionally,  alnlnua  slier,  weight,  slnplleity  of  operation,  ease 
of  maintenance,  and  an  Improvement  in  the  performance  and  reliabil¬ 
ity  of  the  specific  functions  beyond  the  requirements  of  this 
specification  sure  objectives  to  be  considered  in  the  production  of 
this  equipment. 

3.29  Reliability.-  The  required  degree  of  reliability  of 
the  equipment  shall  be  determined  by  its  operational  performance 
and  service  life  requirements  and  shall  be  accomplished  in  accord¬ 
ance  with  Anpex  Instrumentation  Engineering  Standard  Number  10  on 
Reliability. 


3.30  Signal  Level  Adjustment.-  The  equipment  shall  provide 
individual  signal  level  adjustment  far  both  in  put  and  output  for 
both  wideband  and  auxiliary  channels. 

4.  QUALXTX  ASSURANCE  PROVISIONS 

4.1  Classification  of  tests.-  The  inspection  and  testing  of 
the  Re c order/R*producer  Set,  AN/0LH-4(XW-1)  shall  be  classified  as 
follows! 
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4*2  Acceptance  tests.-  Acceptance  testa  shall  oonsiet  eft 

a.  Preliminary  acceptance  teats 

b.  Heal  acceptance  teats 

4.2.1  Preliminary  Acceptance  Tests.-  The  preliminary  accept¬ 
ance  tests  shall  be  conducted  by  the  contractor  at  the  contractor's 
plant  and  witnessed  by  authoriied  representatives  of  the  procuring 
activity.  The  preliminary  acceptance  tests  shall  oonsist  oft 

4.2.1.1  Individual  Tests.-  Each  Recorder/Reproducer  Set, 
Signal  Data,  AH/GLH-4(XW-l)  shall  be  subjected  to  the  following 
tests  as  described  uner  4.4,  Test  Methods,  of  this  specification t 

a.  Mechanical  Inspection  Teste.-  The  equipment  shall  be 
given  a  thorough  mechanical  and  visual  Inspection  to  deter¬ 
mine  that  the  quality  of  all  materials  and  workmanship  are 
in  compliance  with  the  requirements  of  this  specification. 

b.  Electrical  Tests.-  The  equipment  shall  be  given  all 
electrical  testa  necessary  to  confirm  that  all  circuits 
are  Inherently  sound  and  in  compliance  with  the  require¬ 
ments  of  this  specification. 

c.  Performance  Tests.-  The  equipment  shall  be  given  all 
performance  tests  necessary  to  confirm  that  the  equipments 
meet  the  performance  requirements  specified  herein. 

4.2. 1.2  flampHeg  Testa.-  One  sample  of  Recorder/Reproducer 
Set,  Signal  Data,  AN/GLH-4(XW-1)  shall  be  selected  at  random  from 
each  lot  and  subjected  to  the  tests  listed  below  and  described 
under  4.4,  Test  Methods,  at  this  specification t 

a.  Radio  Frequency  Interference  (RFI)  Test  -  The  equip¬ 
ment  shall  be  tested  for  RFI  in  accordance  with  Specifi¬ 
cation  MIL-I-26600,  Class  III  equipment. 

4.2.1. 2.1  Lot  site  shall  be  determined  by  the  procuring 
activity  and  shall  not  be  less  than  4  equipments. 

4.2.2  Final  Acceptance  Test.-  The  final  aeoeptanoe  test,  if 
qpndueted,  will  be  oondueted  by  the  Government  using  Government 
personnel  and  facilities. 

4.3  Test  Conditions.-  Unless  otherwise  specified,  all  tests 
required  by  this  specification  shall  be  made  at  prevailing  ambient 
temperature  and  humidity  conditions. 
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4.4  Teat  Methods 

4.4.1  Examination  of  tho  product.-  Tho  equipment  shall  bo 
examined  to  determine  oonformance  with  tho  requirements  of  this 
spooiflestlon  not  covered  specifically  in  the  following  test 
■othods  of  this  section.  Mechanical,  electrical  sad  performance 
tests  and  inspections  soy  include  but  are  not  restricted  to  tho 
tests  and  test  procedure  specified  in  Amp ex  ST-48000,  Test  Pro¬ 
cedures  Specification,  Preliminary  Acceptance  Test  Procedures, 
Recorder /reproducer  Set,  Signal  Data,  AN/GLH-4(XW-1). 

4.4.2  Control,  Local  Station.-  Control  functions  and  inter 
looks  shall  be  tested  in  accordance  with  the  procedures  under  that 
**ted1"g  specified  in  Ampax  Test  Procedure  Specification  ST-48000. 

4.4.3  Wideband  Signal  Channels.-  The  following  wideband 
channel  characteristics  shall  be  tested  in  accordance  with  the 
procedures  tinder  similar  heading  specified  in  Anpex  Test  Procedure 
Specif loation  ST-48000 i 

a.  Wideband  Output  Level 

b.  Wideband  Signal  to  Noise  Ratio 

o.  Wideband  Frequency  Response 

d.  Pulse  Response 

e.  Fidelity  of  the  Reproduced  Signal 

f.  Switching  Transient 

g.  Wideband  Crosstalk 

h.  Dynamic  linearity 

1.  Timing  Aecurancy 

4.4.4  Auxiliary  Signal  Channels.-  The  following  auxiliary 
channel  characteristics  shall  be  tested  in  accordance  with  the  pro¬ 
cedures  under  similar  heading  specified  in  Aapex  Test  Procedure 
Specification  ST-48000 t 

a.  Auxiliary  Output  Level 

b.  Auxiliary  Fequency  Response 

c.  Auxiliary  Signal  to  Noise  Ratio 

d.  Auxiliary  Crosstalk 

e.  Distortion 

f.  Flutter 

4*4.5  Tape  Transport.-  The  following  tape  transport  charact¬ 
eristics  shall  be  tested  in  accordance  with  the  procedures  under 
similar  heading  specified  in  Anpex  Test  Procedure  Specification 
ST-48000 1 
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a.  Tap*  Speed 

b.  Start  flat 
o.  Stop  Time 

d.  Tap*  Backing 
a.  Autcmatio  Stop 

4*4*6  Record  Monitor.-  Th«  Record  Confidence  monitor  ehall 
be  tested  in  accordance  with  the  procedure  under  that  heading 
specified  in  Ampex  Test  Procedure  Specification  ST-48000. 

4.4.7  Renote  Control.-  Renote  control  function,  inter  look 
and  indication  shall  be  tested  in  accordance  with  the  procedure 
under  that  heading  specified  in  Ampex  Test  Procedure  Specification 
ST-48000. 


4*4.8  Radio  frequency  Interference  (RFI).-  Radio  frequency 
Interference  (RFI)  shall  be  tested  in  accordance  with  the  procedures 
specified  in  Appendix  B  to  Ampex  Test  Procedure  Specification  ST- 
48000  and  in  aooordanee  with  the  teat  methods  specified  in  MXL*I- 
26600. 


5.  PREPARATION  TOR  DELIVERY 

5.1  Preparation.-  The  recorder  shall  be  prepared  for  ship¬ 
ment  in  accordance  with  the  requirements  of  Specification  MIL-F- 
17555,  level  A,  except  for  those  cases  where  special  packaging 
for  fragile  equipment  is  required.  The  preparation  shall  be  for 
overseas  shipment  but  not  for  air  shipment. 

5.2  Ifcrking  for  Shipment  and  Storage.-  Interior  packages 
and  exterior  shipping  containers  shall  be  marked  in  accordance 
with  KTL-STD-129.  The  nomenclature  shall  be  as  follows! 

RKGKDER/taPRCDUCER  SET,  SIGNAL  DATA,  AN/GLH-4(XW-1) 

6.  NOTES 

6.1  Intended  Use.-  This  recorder  will  be  used  to  record 
Analog  and  Data  Signals  in  Monitoring  Set,  Paaoramlo  Data  kX/ 
(BA-1. 


6.1.1  The  auxiliary  data  tracks  will  be  used  to  record  and 
reproduce  audio  ocamente  occupying  the  frequency  range  between 
300  ops  and  4000  eps  frequency  multiplexed  with  binary-coded- 
deoimal  digital  data  in  the  form  of  tone  bursts,  12  kid  tones  for 
"ones”  and  8  ke  tones  for  "seres”,  plused  at  a  1  ko  rate  with  a 
50%  duty  oyole. 
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4.2  Servicing  -  For  the  purpose*  of  this  specification,  servicing  shall 

be  defined  as  any  maintenance  beyond  the  normal  head  cleaning  or  adjustment 
beyond  the  following: 

a.  Adjustment  beyond  twice  a  day 

b.  Adjustment  of  tape  tracking  phase  adjustment  other  than  prior 
to  reproduction  of  a  tape. 

6.  3  Major  Overhaul  •  For  the  purposes  of  this  specification,  a  major 

overhaul  shall  be  defined  as  any  repair  or  adjustment  that  involves  more  than 
24  hours  of  actual  labor  or  replacement  of  parts  beyond  the  following: 

a.  The  recording  and/or  reproducing  heads 

b.  The  transistors 

c.  One  complete  amplifier  or  sub* chassis 

d.  Normal  preventive  maintenance 

e.  One  or  more  printed  circuit  boards 

6.4  Reference  Tape  -  For  the  purposes  of  this  specification,  a  reference 
tape  is  a  tape  of  the  specified  type  (see  3.  IS)  recorded  with  carrier  frequency 
with  or  without  data  modulation  as  required  at  both  wideband  channels  at  25  inches 
per  second  unless  otherwise  specified. 

6.5  Recorded  Tap*  Interchangeability  -  The  AN/GUI-4  (XW-1)  is  one 
of  a  family  of  equipments  (see  3.  7.  6)  utilising  similar  components  and  the  same 
tape  format  geometry  (see  3. 12).  Tape  recorded  on  this  equipment  may  be  re¬ 
produced  on  other  equipment  of  this  family  and  tapes  recorded  on  these  other 
equipments  may  be  reproduced  on  the  AN/GLH-4  (XW-1).  The  performance 
requirements  of  these  equipments  are  predicated  on  this  type  of  interchange- 
ability  with  the  following  exceptions: 

.  .  (1)  Tapes  recorded  on  the  AN/GLH-4  and  reproduced  on  other  equipment, 

|3*7b  (1)  through  (4jTJ,  will  have  the  wideband  amplitude  linearly  expanded  from 
176  v  peak-to-peak  to  2.0  v  peak-to-peak,  frequency  response  will  be  ±3db  from 
polity  inversion*^  ***Pons*  be  slightly  degraded.  There  will  be  a 

(2)  Tapes  recorded  on  other  equlpmeits,  ]3. 7b  (1)  through  (4H,  will  have 
the  wideband  amplitude  linearly  depressed  from  2  v  peak-to-peak  to  1.  6  v  peak- 
to  peak,  frequency  response  will  b*  *  3cb  from  10  cps  to  2.  5  mes  and  down  less 
than  10  db  at  4  mes,  when  reproduced  on  the  AN/OUMi  (XW-4).  Pul»»  response  will 
be  siailar  to  AH/OLfi-ii  requlrmsnt*.  There  will  be  a  polarity  inversion. 
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NOTICEt  Whan  Government  drawings,  apaoifioations  or  othsr 
data  ara  uaad  for  any  purpose  othsr  than  In  eonnsotion  with 
a  definitely  rslatsd  Oovamnent  procurement  operation,  ths 
United  States  Government  thereby  incurs  no  responsibility 
nor  any  obligation  whatsoever!  and  the  fleets  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way  supplied 
the  said  drawings,  specifications,  or  other  data,  is  not  to 
be  regarded  by  duplication  or  otherwise  as  in  any  manner 
licensing  the  holder  or  any  other  person  or  corporation,  or 
conveying  any  rights  or  permission  to  manufacture,  use,  or 
sell  any  patented  invention  that  may  in  any  way  be  related 
thereto. 
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1.1  It  lath*  latent  of  tea  anoloaad  prooedura  to  provide  teat  data  to  confirm  preliminary 
compliance  of  tea  a  object  AN/GLH-4  (XW-1)  to  tea  raqulramanta  of  Ampex 
Specification  8E-48000,  rafaranoa  (6)  below, 

1.S  Rafaranoa  Dooumante 


2.0 


(1)  RADC  Contract  AF30(602)-2341 

(2)  RADC  Exhibit  5077A,  dated  10  June,  1960  (and  Anendaent  No.  1  & 

(3)  Mllttary  Speolfloatlon,  MIL-I-26600,  Radio  Frequency  Interference 

(4)  System  Teat  Prooedura,  Model  FR-700,  dated  14  February,  1961 
(Appendix  A  of  tela  procedure) 

(5)  Preliminary  Radio  Frequenov  Interference  (RFI)  Test  Prooedura 
(Appendix  B  of  tela  procedure) 

(6)  Ampex  Equipment  Speolfloatlon,  8E-48000,  Military  Speolfloatlon, 
Recorder- Reproducer  Set,  Signal  Data,  AN/GLH-4  (XW-1) 

(7)  Product  Specification,  SP-48000,  AN/GLH-4  (XW-1) 

<?>  a-t.  fogJaarj  Sfetar»^a5ri?/6“-l‘ 

Teat  Equipment: 


2) 


2.1  A a  specified  In  paragraph  2.0  of  referenee  (5),  appendix  B  of  tela  prooedura, 
and  la  listed  under  teat  equipment,  pages  1  and  2  of  reference  (4),  appendix  A 
of  tela  procedure . 

2.2  Capstan  motor  speed  sensor  -  SK-756-200. 

2.3  Capstan  speed  sensor  driver  -  SK-756-201. 

3.0  Teat  Conditional 


8.1  All  testa  specified  In  tela  prooedura  are  to  be  oonduoted  at  tee  prevailing  ambient 
temperature  and  humidity  conditions. 

1*2 _ Tit 


4.1  Meohanloal  Inspection  Tests 

4.1.1  The  equipment  shall  be  given  a  visual  and  meohanloal  Inspection  to  confirm  Its 
oompllanoe  with  reference  (6),  The  teats  will  tnolude,  but  not  be  restricted  to 
tee  following! 


4.1.1.1  Quality  of  material  and  workmanship 

4. 1.1. 2  Identification  marking  In  aooordanee  with  MIL-8TD-130 

4.1. 1.3  Color  of  tee  equipment  exclusive  of  tee  tape  transport,  la  aooordanee  with 
FED-STD-695;  color  number  36176, 
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4.2  Electrical  Inspection  Teeter  1 

4.2.1  The  equipment  ahcll  be  gives  electrical  Inspection  teete  to  confirm  lte  | 

compliance  with  reference  (6).  The  teete  will  Include,  but  not  be  re-  | 

atrlcted  to  the  following!  | 

| 

4. 2. 1.1  Power  Distribution  l 

* 

Conduct  teete  ae  indicated  la  paragraph  1.2.0  of  reference  (4),  appendix 
A  of  thle  procedure. 

4.2. 1.2  Control  and  Indication  Functlone 

4. 2. 1.2.1  Control.  Local  Stations 

4.2. 1.2. 1.1  Control  Function  and  Interlock 

Conduct  teste  ae  Indicated  la  paragraph  1.3.0  of  reference  (4). 
appendix  A  of  this  procedure,  with  the  exception  of  1.3.9  and  1.3.7. 

4. 2. 1.3. 1.2  Tape  Pack  Sensor 

Press  RECORD  button  and  chack  that  tape  pack  follower  arm  awlngs  Into 
contact  with  tape  pack.  Conduct  similar  test  for  REPRODUCE  mode. 

Follower  arm  should  return  to  Its  disengage  position  when  the  machine 
le  placed  in  the  STOP  mode  and  should  remain  disengaged  for  all  other 

modaa. 

Control  Remote  Station 

Attach  a  simulated  REMOTE  STATION  to  the  equipment  utilising  a  con¬ 
necting  cable  125  feet  long  and  conduct  the  following  teatst 

4.2. 1.2. 2.1  Control  Function  and  Mode  Interlock 

Place  tha  equipment  In  REMOTE  by  pressing  the  back  lighted  push  button 
on  the  local  station  and  conduct  tests  as  indicated  In  paragraphs  1.3.3, 
except  de  not  operate  the  POWER  ON  button,  1.3.4,  1.3.5,  1.3.6,  of 
reference  (4),  appendix  A  of  this  procedure. 

4. 2. 1.2.2. 2  Tape  Peck  Senaor 

At  the  slawlated  REMOTE  STATION  conduct  tests  specified  in  4. 2. 1.2. 1.1  above. 

4. 2.1. 2. 2. 3  Control  Status  Intsrlock 


4. 2. 1.2.2 

0 


j 

! 


AC  the  REMOTE  STATION  place  the  equipment  succeedlngly  in  each  of  its 
operating  modes  and  for  each  mode,  RECORD,  REPRODUCE,  REWIND,  FAST 
FORWARD  inspect  that  all  push  buttons  at  tha  LOCAL  STATION  are  inoperative 
end  that  all  buttons  at  the  REMOTE  STATION  except  STOP  are  inoperative. 
With  the  equipment  In  STOP,  press  LOCAL  SERVICE  button  and  at  the  LOCAL 
STATION  place  the  equlpaent  succeedlngly  In  each  of  lte  operating  modes, 
RECORD,  REPRODUCE,  REWIND,  FAST  FORWARD;  Inspect  that  all  buttons  at  the 
REMOTE  8TATI0N  are  Inoperative  and  that  ell  buttons  except  STOP  end  POWER 
OPP  are  Inoperative  at  the  LOCAL  STATION. 
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4. 2. 1.2. 3  Control  Indication. 

Inspect  that  all  Indicating  lights  light  at  both  stations  to  Indicate  the 
operating  mode  -  STOP,  RECORD,  FAST  FORWARD,  REPRODUCE, 

REWIND,  and  operating  status,  LOCAL  8ERVICE  or  REMOTE  CONTROL, 

4. 2. 1.2. 4  Remote  Indication  of  Anticipation  of  End  of  Tape. 

With  equipment  In  REMOTE  CONTROL,  place  the  equipment  In  the  RECORD 
mode  and  allow  the  tape  to  run  off  the  supply  reel.  With  a  stop  watch  inspect 
that  the  END  OF  TAPE  ANTICIPATION  Indication  light  lights  45  seo.  a  15  soo. 
before  the  equipment  goes  Into  the  STOP  mode.  Inspect  tills  with  the  TAPE 
SPEED  swltoh  set  for  both  12.5  lnohes  and  25  lnohes. 

4. 2. 1.2. 5  Remote  Indication  of  End  of  Tape 

Rethread  tape  on  the  transport  and  plaoe  the  equipment  In  the  STOP  mode. 

The  END  OF  TAPE  indication  light  should  not  light.  Plaoe  the  equipment 
In  any  mode  and  allow  tape  to  run  off  of  one  of  the  reels.  Inspect  that  the 
END  OF  TAPE  Indication  light  lights  as  the  transport  automatically  goes 
Into  STOP. 


4.  2. 1.2. 6  Record  Confidence  Monitor 


Conduct  tests  as  indicated  In  paragraph  1.3.7  of  reference  (4),  appendix  A 
of  tills  procedure. 


4.2.2  Optional 

Eleotrleal  Inspection  Tests. 


4. 2. 2.1  Inherent  Soundness  of  Circuitry. 

Conduct  tests  as  requested  by  representative  of  procuring  activity  to  demonstrate 
olrcuits  are  Inherently  sound.  These  tests  are  not  restricted  to,  but  may  tnolude, 
any  of  the  following  from  reference  (4),  appendix  A  to  tills  prooedure;  paragraph 
3.0.0,  with  the  exception  of  3.4.0,  3.5.0  and  3.6.0. 

4. 2. 2. 2  Radio  Frequency  Interference  (RFI). 

Conduct  this  test  if  requested  by  representatives  of  procuring  aottvlty  to  demonstrate 
compliance  with  MIL-I-26600,  olass  HI  equipment  In  aooordanoe  with  prooedure 
In  referenoe  (5),  appendix  B  of  this  prooedure. 

4.3  Performance  Testst 

4.3.1  The  equipment  shall  be  given  performance  teeta  to  confirm  its  compliance  with  referenoe  (6) 
The  tests  will  Inolude,  but  not  be  restricted  to  the  following: 
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4.3.1  (oont'd) 
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Meohanloal  Performance  Teats  (see  4. 3. 1.1) 

Electrical  Performs  no  e  Testa  (see  4. 3. 1.2) 

4. 3. 1.1  Meehsnlosl  Perfonnsnoe  Teats. 

4. 3. 1.1.1  Tape  Speed 

4.3.1. 1.1.1  Record  and  Reproduce. 

Conduct  tests  as  indicated  In  paragraph  2.1.3  of  reference  (4).  appendix  A 
of  tills  procedure. 

4.3. 1.1. 1.2  Fast  Forward  and  Rewind. 

Using  a  stop  watch,  confirm  that  the  time  period  for  fast  forwarding  and 
rewinding  3800  feet  of  tape  Is  lass  than  4.3  mlnutss. 

4.3. 1.1.2.  Start  Time 

4.  3. 1.1. 2.1  Start  lime  RECORD  mode. 

Display  on  one  trace  of  a  two-trace  oscilloscope  the  square  wave  output  at  pin 
24  of  TB-104.  On  the  second  trace  display  the  output  of  the  capstan  speed  sensor 
0  attached  to  the  oapstan  motor.  8yno  osoilloeoope  externally  on  output  at  pin  24 

of  TB-104.  With  a  stop  watch  confirm  that  tits  time  period  from  pressing  the 
RECORD  button  to  obtaining  a  stable  presentation  of  both  traoes  on  the  oscilloscope 
is  less  than  4  seconds. 

4.8.1.1.2.2  Start  Time  REPRODUCE  mode. 

Reproduce  a  tape  with  oarrler  only  reoorded  and  with  a  dual-trace  oscilloscope 
observe  the  output  of  the  switchers  for  ohannel  one  and  ohannel  two.  with  the 
osolllosoope  externally  synoed  to  pin  24  of  TB-104.  With  a  stop  watch  oonfirm 
that  the  time  period  from  pressing  tile  REPRODUCE  button  to  obtaining  a  stable 
output  Is  less  than  8  seoonda. 

4.3.1. 1.8  Stop  Time 

4. 3. 1.1. 3.1  Stop  Time  RECORD  and  REPRODUCE. 

Using  a  stop  watch,  oonfirm  that  the  time  period  from  pressing  the  STOP 
button  during  RECORD  or  REPRODUCE  to  stopping  of  tape  travel  Is  less  than 
1  seoond  for  both  12.8  lnoh  and  25  Inch  speed  settings, 

4. 3. 1.1. 3. 2  Stop  lime  FAST  FORWARD  and  REWIND 

^  Using  a  stop  watoh,  oonfirm  that  the  time  period  from  pressing  the  STOP 
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4.2. 1.2. 1.5  Fidelity  of  Reproduced  Signal. 

Conduct  test  u  indicated  In  paragraph  3,4,5  ol  reference  (4),  appendix  A  of  this 
prooadura. 

4.5.1.1.1.6  Switching  Traaalant 

4,3, 1,3, 1,6.1  Amplitude 

Conduct  teat  as  indicated  In  paragraph  3,4,7  of  rafaranoa  (4),  appendix  A 
of  this  procedure, 

4,3,1,3,1,5,3  Clamp  parted 

With  an  oaclllosoope  observe  the  output  from  pin  Z  of  J-187  whan  reproducing 
a  recorded  tape.  A  pulse  of  0, 6  microseconds  *20%  should  be  observed  at 
approximately  1250  mtoroeeoond  intervals, 

4.3.1.2.1.T  Crosstalk 

Conduct  tests  as  indicated  In  paragraph  3.4.8  of  rafaranoa  (4),  appendix  A 
of  fills  procedure,  with  the  exception  that  2  v  p-p  shall  be  1.6  v  p-p,  25  db 
shall  be  30  db  and  112  mv  shall  be  50  mv. 

4.  3. 1.2. 1.5  Dynamic  Linearity 

Conduct  test  as  indicated  In  paragraph  3.4.10  of  reference  (4),  appendix  A 
of  this  procedure,  with  the  exception  that  1.6  vp-p  shall  be  recorded  and 
shall  be  used  as  a  0  db  reference  on  reproduce  instead  of  2  v  p-p. 

4. 3, 1.2. 1.0  Timing  Accuracy 

Conduot  test  as  indicated  in  paragraph  3,4,0  of  rafaranoa  (4),  appendix  A 
of  this  procedure. 

4.3, 1.2. 2  Auxiliary  Signal  Channel 


4,3, 1.2, 2,1  Output  Level 

Conduot  test  as  lndtoated  in  paragraph  3.5.2  of  raferenoe  (4),  appendix 
A  of  this  procedure. 


4.3. 1. 2. 2. 2  Frequency  Response 

Conduot  test  as  indicated  in  paragraph  3,5.3  of  rafaranoa  (4),  append tx  A 

of  this  procedure,  with  the  exception  that  600  ohms  shall  be  100  ohms, 
and  reference  level  of  1  KC  shall  be  $00  ops. 

4. 3. 1.2. 2. 3  Signal-to-Noise  Ratio 


Conduot  test  as  indicated  in  paragraph  3,5.4  of  rafaranoa  (4),  appendix  A 
of  this  prooadura,  with  the  exception  that  600  ohms  shall  be  100  ohms. 
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4.  3. 1.1.  3.  2  (coat'd) 

button  during  FAST  FORWARD  or  REWIND  to  stopping  of  tap#  travel  is 
loas  than  3  seconds, 

(  ^4. 3. 1.1.4  Tape  Packixg 

Conduct  tost*  aa  indicated  in  paragraph  2. 1. 2  of  reference  (4),  appendix 
A  of  this  procedure. 

4. 3. 1. 1. 5  Automatic  Stop 

Conduct  tests  as  indicated  in  paragraph  1. 4.  2  of  reference  (4),  appendix 
A  of  this  procedure. 

4.  3. 1.  2  Electrical  Performance  Tests 

4.  3. 1.  2. 1  Wide  Band  Signal  Chaumela 

4.  3. 1.  2.1. 1  Output  Level 

Conduct  tests  as  indicated  in  paragraph  3.4.  2  of  reference  (4),  appendix 
A  of  this  procedure  with  the  exception  that  output  level  shall  be  1.  6  v  p-p 
and  input  connection  shall  be  J-173,  J-177,  J-256,  and  J-258;  output 
connections  shall  be  J-175.  J-179,  J-257,  and  J-259;  50  and  90  ohm 
output  shall  be  100  ohms. 

4.  3.  L  2.  L  2  Signal -to -Noise  Ratio 

Conduct  tests  as  indicated  in  paragraph  3.4.  6  of  reference  (4),  appendix 
A  of  this  procedure  with  the  exception  that  record  level  and  reference 
level  shall  be  1.  6  v  p-p  and  -22  dbm  or  63  mv  shall  be  50  nv . 

4.  3.  L  2. 1.  3  Frequency  Response 

Conduct  tests  as  indicated  in  paragraph  3. 4.  3  of  reference  (4),  appendix 
A  of  this  procedure,  with  the  exception  that  deflection  of  all  other 
frequencies  shall  be  within  a  3db  only  to  2. 5  me  and  shall  be  down  less 
than  10  db  at  4  me. 

4.  3. 1.  2.  L  4  Pulse  Response 

Record  positive  and  negative  going  pulses  of  1  microsecond  width  at  a 
PRR  of  100  KC.  0.  8  v  peak  level.  On  REPRODUCE  confirm  the 
following: 


Risetime  0. 18  microseconds  or  less  from  10%  to  90% 

amplitude  level 

Decay  time  0. 18  microseconds  or  less  from  10%  to  90% 

an  plltude  level 

Overshoot  10%  of  pulse  amplitude  maximum 

Droop  less  than  10%  of  pulse  amplitude  per  millisecond 

Output  voltage  0. 8  volts  peak  a  10% 

Undershoot  10%  of  pulse  amplitude  maximum 
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4.3. 1.2. 2. 4 


4.3. 1.2.2. 5 


Crosstalk 

Conduct  test  as  indicated  la  paragraph  3.3.3  of  refaranea  (4),  appendix 
4  of  this  procedure. 

Ola tertian 

Conduct  test  aa  Indicated  la  paragraph  3.3.4  of  refaranea  (4),  appendix 
A  of  this  procedure  with  the  exception  that  21  and  3%  shall  be  31  and 
300  epa  shall  ha  1000  cpa. 


4. 3. 1.2. 2. 6  Flutter 


Conduct  tost  aa  Indicated  In  paragraph  2.1.4  of  refaranea  (4),  appendix 
A  of  this  procedure. 


3.0  TOat  Report t 

3.1  A  teat  report  In  accordance  with  HIL-T-9107  will  ha  prepared  at  the  completion 
of  these  tests. 


[  ( 
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APPENDIX  A 


SYSTEM  TEST  PROCEDURE,  MODEL  FR-700 


Test  Equipment 
Engineering  Section 
Ampex  Instrumentation  Products  Co. 
Quality  Control 
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TEST  EQUIPMENT  ENGINEERING  SECTION  -  AMPEX  DATA  PRODUCTS  QUALITY  CONTROL 

PROCEDURE  VALIDITY  CONTROL 

TYPE  OF  PROCEDURE: _ SYSTEM  TEST _ MODEL  FR-700 _ 

(  )  AREA  OF  USE: _ EIMAL  SYSTEMS  TEST _ Xs8Y-  NO._Sgfi00 - 

DESCRIPTION  OF  ITEM  TESTED:  Wideband  Recorder/Reoroducer  SC  HEM.  NO.  _ 

PROCEDURE  REVISION  CONTROLLED  BY:  Product  Spec. _  SPEC.  NO.  3P-66000 


PROCEDURE  CHANGES  AND 

CORRECTIONS  AS  FOLLOWS:  PROCEDURE  COPIES  RELEASED 


DATE 

REV. 

PAGES  OR  SECTIONS  EFFECTED  <i  ISSUE 

LETTER  OF  VALID  REVISED  PAGES 

DRAWING/E.  0.  ISSUE 

ENGR. 

ASSY. 

SCHEM. 

SPEC. 

1/23/61 

INITIAL  RELEASE  OF  PROCEDURE 

B 

CHT 

2/14/61 

Paras  3  through  20  revised  eliminating  one  Daee 

B 

RT.B 

_ 

ST-48000 

,£age  1 

0  of  52 

QCP-4  (1/15/00) 
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Title  Wideband  Recorder /Ranrotkicar  Pog«_ J__  of  M 

Assembly  _ 


MODEL  FR-700 
SYSTEM  TEST  PROCEDURE 
TEST  EQUIPMENT 


Item 

Quan 

Description 

Model 

1 

1 

Audio  Oscillator 

HP-200  CD 

2 

1 

Wideband  Oscillator 

Tektronix  190A 

3 

1 

Square  Wave  Generator 

HP  211 

4 

1 

Electronic  Counter 

CMC  Model  226A 

5 

1 

Variable  Filter 

SKL  302 

6 

1 

Oscilloscope 

Tektronix  545 

7 

1 

Preamplifier 

Type  CA 

8 

1 

Preamplifier 

Type  L 

9 

1 

Probe.  Green  Tip,  50:1 

Tektronix  P-450-L 

10 

1 

Probe,  Brown  Tip.  10:1 

Tektronix 

11 

1 

Grid  Dip  Meter 

Millen  90651 

12 

1 

Audio  Wave  Analyzer 

Donne r  2100 

13 

1 

RF  Wave  Analyzer 

Sierra  121 

14 

1 

RF  Wave  Analyzer 

Sierra  158 

15 

1 

VTVM 

HP-40 0-D 

16 

1 

Multimeter 

Triplett  630-A 

17 

1 

Flutter  Bridge 

D  &  R  FL-4 

18 

1 

Speaker  Amplifior 

Ampex  Model  620 

19 

1 

Microphone 

20 

1 

3800  ft  Roll  2  in  Tape 

Ampex  752011 

21 

2 

Precision  Reels 

Ampex  28050-03 

22 

1 

Stop  Watch 

Minerva  144 

23 

1 

Spring  Tension  Gauge 

Chatillon 

24 

1 

Tape  Tension  Measuring  Bracket 

Z-99799 

25 

1 

3  Track  Tape  Reproducer 

Z-99793 

26 

1 

3  Track  Multiplexer  Tape 

Z-99795 

27 

1 

Multiplexer  Switching  Unit 

Z-99796 

28 

1 

Wideband  Calibrated  Speed  Test  Tape 

Z-99791 

29 

1 

Wideband  Speed  Test  PEC  Sensor  Head 

Z- 997 92 
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Title  Wideband  Recorder/Reoroducer  pqqq  2  0f  20 


Assembly -66000 


MODEL  FR-700 
SYSTEM  TEST  PROCEDURE 
TEST  EQUIPMENT 


Item 

Quan 

Description 

Model 

30 

1 

Speed  Test  Driver  Unit 

Z-99794 

31 

1 

Crystal  Calibrator 

Z-99790 

32 

1 

Cable  Set,  Multiplexer /Demultiplexer 

Y-99789 

33 

1 

Cable  Set 

Y-99797 
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SYSTEM  TEST  PROCEDURE 
TEST  SPECIFICATION 

1.0.0  PRELIMINARY 
1.2.0  Power 

With  Triplett  630-A  multimeter  and  oscilloscope,  verify  the  power 
distribution  as  follows: 

1.2.1  Frequency  Changer 

Output  A:  24. 5  to  31. 5  v  DC,  560  mv  RMS  ripple  max. 

(Measure  with  multimeter). 

Output  B:  Each  line  to  ground  110. 4  v  to  119. 6  v  RMS.  Voltage 
difference  between  phases  must  not  exceed  2.0  v  RMS 

1. 2. 2  Power  Supplies 

Output  C:  TB  204  terms  3  and  4  (ground)  26. 5  v  to  29. 5  v  DC. 

Outputs  D  &  F:  TB  201  terms  4  and  5  (ground)  23.  75  v  to 
24.25  v  DC- 

Ripple  30  mv  P-P  max.  with  no  load  (Measure  with 
scope). 

Output  E:  TB  204  terms  5  and  4  (ground)  22. 5  v  to  25. 5  v  DC. 

Output  G:  TB  202  term  5  and  4  (ground)  -23. 75  v  to  -24.  25  v  DC 
Ripple  30  mv  P-P  max.  with  no  load  (Measure  with 
scope). 

1.3.0  Control  Functions 

1.3.1  Operate  the  POWER  ON  button  and  check  that  the  tape  transport 
and  power  unit  blower  motors  start  up.  Check  that  the  lamps  in 
tape  quantity  sensing  photo  cell  housings  come  on. 

1.  3. 2  Operate  the  POWER  OFF  button  and  check  that  the  power  to  the 
equipment  is  removed. 
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1. 3. 8  Set  the  TAPE  SPEED  switch  to  25.  Press  the  RECORD  button  and 
visually  observe  the  tape  speed.  Press  the  STOP  button  and  set 
the  TAPE  SPEED  switch  to  12-1/2  inches.  Press  the  RECORD 
button  and  visually  check  that  the  tape  speed  is  approximately  half 
of  the  25  inch  speed.  Press  the  STOP  button. 

1. 3.  9  Check  that  the  dial  on  the  female  guide  adjustment  is  set  at  9. 

Set  TAPE  SPEED  switch  at  25. 

1.4.0  Tape  Transport 

1. 4. 1  Place  recorder  in  the  RECORD  mode  and  observe  that  no  excessive 
tape  curling  or  sidewise  motion  of  the  tape  occurs  at  the  guides, 
capstans  or  the  heads.  No  deterioration  of  performance  should 
result  during  reproduction  due  to  the  above. 

1. 4. 2  Place  transport  in  any  drive  or  fast  wind  mode  so  that  tape  runs 
off  one  reel.  Check  that  automatic  stop  mechanism  stops  transport. 
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2. 0. 0  PERFORMANCE  TESTS 


2.1.0  Tape  Transport 

2.1.1  Operating  Times 

Using  a  stop  watch,  check  the  following  time  periods: 


a. 


b. 

c. 

d. 


e. 


f. 


g- 


h. 

I. 

J- 

k. 

l. 


From  STOP  to  stable  operation  in  RECORD 
or  REPRODUCE: 

From  RECORD  or  REPRODUCE  to  STOP: 
From  FAST  FORWARD  or  REWIND  to  STOP: 
From  RECORD  to  REPRODUCE  <Time  to 
elapse  after  actuation  of  STOP  button): 

From  REPRODUCE  to  RECORD  (Time  to 
elapse  after  actuation  of  STOP  button): 

From  RECORD  or  REPRODUCE  to  FAST 
FORWARD  (Time  to  elapse  after  actuation 
of  STOP  button): 


6  secs.  max. 
1  sec.  max. 

3  sec.  max. 

10  secs.  min. 

10  secs.  min. 


1  second 


From  FAST  FORWARD  or  REWIND  to  RECORD 


or  REPRODUCE  (Time  to  elapse  after 
actuation  of  STOP  button): 

From  FAST  FORWARD  to  REWIND  (Time 
to  dlapSe  after  actuation  of  STOP  button): 
From  REWIND  to  FAST  FORWARD  (Time 
to  elapse  after  actuation  of  STOP  button): 
FAST  FORWARD  wind  time  for  3800  ft: 
REWIND  time  for  3800  ft. : 


1  sec.  min. 


1  second 


1  second 

4. 3  Minutes  Max. 
4. 3  Minutes  Max. 


From  actuation  of  RECORD  or 
REPRODUCE  button  to  engagement  of 

Female  Guide  2  secs.  max. 


2.1.2  Tape  Packing 

Using  a  reel  of  tape  which  has  been  wound  continuously  in  FAST 
FORWARD  or  REWIND,  measure  packing  tension  with  a  spring 
gauge.  A  pull  of  24  ounces  should  cause  not  more  than  0  inch 
of  slippage  at  the  end  of  3800  feet  of  tape.  Check  at  the  end  of 
both  forward  and  rewind  modes. 

The  wind  should  leave  no  wrinkles  or  holes  in  the  packed  tape. 
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2.1.3  Speed 

Using  the  wldtband  calibrated  speed  test  tape  (Z-99791)  and 
P.  E.  C.  sensing  head  (Z- 997 92)  together  with  an  electronic 
counter  and  a  speed  test  driver  unit  (Z-99795),  verify  the 
tape  speed  in  the  RECORD  mode.  The  measured  period  between 
markers  should  be: 

12.  5  IPS  9.  95  to  10. 05  seconds 

25.0  IPS  9.98  to  10. 02  seconds 

NOTE:  The  tape  tension  must  have  been  verified  before 
conducting  this  test.  (Section  1. 4. 2) 

2.1.4  Flutter 

Record  a  seed  on  of  14.5  KC  from  FL-4  Flutter  Bridge 
oscillator  on  one  auxiliary  channel  at  both  12. 5  ips  and 
25  ips. 

Replay  this  tape  and  measure  the  RMS  flutter  with  the  D  6  R 
type  FL-4  flutter  bridge. 

Should  not  exceed  0.  4%  RMS  at  either  speed  for  Bandpass 
30  -  300  cps. 

2.1.5  Install  tape  temp  card,  adjust  and  remove.  To  be  packaged 
and  shipped  with  machine. 
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3.0.0  ADJUSTMENTS 

3.1.0  Record  Wideband 

3.1.1 

Modulator 

With  a  Millen  90651  Grid  Dip  Meter,  verify  the  frequency  of  the 
high  frequency  oscillator  of  the  -1  Modulator  and  the  low  fre¬ 
quency  oscillator  of  the  -2  Modulator  as  follows: 

-1  H.  F.  Osc:  34.4  -  89.6  Me.  (87  Me  ±3%) 

-2  L.  F.  Osc:  97  Me  -  103  Me.  (100  Me  ±  3%) 

Using  a  crystal  calibrator,  Z-99790,  calibrate  the  horizontal 
display  of  a  scope  so  that  10  cycles  of  6  Me  (or  5.25  Me) 
exactly  equals  10  cm.  Remove  calibrator  and  connect  scope  to 
one  of  the  -1  Modulator  output  test  points.  Adjust  L8  for  a 
carrier  frequency  giving  10  cm  scope  display. 

Change  probe  to  output  of  -2  Modulator  and  adjust  L4  for 
correct  carrier  frequency. 

3.1.2 

Carrier  Level 

Verify  that  the  carrier  voltage,  as  measured  at  the  head  slip  ring 
contacts,  is  60  v  P-P  minimum  at  each  head  of  both  rotating 
drums. 

Adjust  the  modulator  output  level  controls,  R24  and  R25,  if 
necessary. 

3.1.3 

Timing  Pulse  Position 

3.1 

3. 1  The  carrier  as  observed  at  TP-1  of  the  Gated  Head  Driver 
in  J-124  of  Wideband  Channel  #1  should  have  timing  pulses 
superimposed  upon  it  as  follows: 

Pulse  Rise  Time  (leading  edge)  p.  2yu  see.  max. 

Pulse  Fall  Time  (trailing  edge)  p.3^tsec.  max. 

Pulse  Width  (50%  amplitude)  1.5  -  3.0 ^isec. 
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3. 1. 3.  2  When  played  back,  the  pulses  should  be  positioned  so  that 
the  distance  between  the  beginning  of  the  carrier  output 
from  dime  2  to  the  beginning  of  the  first  pulse  is  approx¬ 
imately  equal  to  the  distance  between  the  beginning  of  the 
second  notch  and  the  end  of  the  carrier  output  from  dime  1 


3.1.4  Control  Track  Record 

Inspect  TP-4  of  the  Control  Track  Amplifier  in  J-115.  The 
signal  waveform  must  conform  to  the  figure  below: 


Rep  Rate  200  cps  synchronous  with  frequency  standard. 

R,  T.  30^isec.  max. 

F.T.  150/isec.  max. 

3.2.0  Reproduce  Wideband 
3.2.1  Female  Guide  Servo 

With  the  equipment  in  STANDBY,  verify  that  the  manual  Female 
Guide  control  will  actuate  the  guide  servo  motor  so  that  the 
Indicator  reads  between  0  and  18. 

When  playing  back  a  previously  recorded  tape,  the  guide  should 
show  evidence  of  normal  operation  by  showing  a  small  amount  of 
to  and  fro  motion. 
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3.2.2  A.  M  Pulse  Detector 

Replay  a  tape  recorded  with  carrier  only  (no  signal  input)  and 
inspect  terminals  W  and  D  of  the  A.  M.  Pulse  Detector  at  J-134. 

Adjust  the  gain  controls  R1  and  R17  so  that  the  detected  timing 
pulses  from  heads  1  and  2  have  an  optimum  Bhape  (I.  e. ,  maximum 
pulse  amplitude  and  minimum  noise.) 

3. 2. 3  Switcher  Gated  Amp  and  Switcher  A.  F.  C. 

Set  controls  Rl,  11,  18  and  25  of  the  Switcher  Gated  Amplifier 
to  midrange. 

Replay  a  tape  recorded  with  carrier  only  and  inspect  Terminal  z 
of  J-138  with  a  scope.  The  scope  should  be  triggered  from  the 
phase  comparator  output  terminal  provided  in  the  rear  of  the 
equipment. 

Adjust  the  Switcher  AFC  control  R40  so  that  the  reproduced 
carrier  is  continuous  and  not  brqken  into  four  sections  • 

Adjust  the  Switcher  Gated  Amplifier  controls  Rl,  11,  18  and  25  so 
that  the  carrier  output  is  1  v  P-P  at  all  points. 
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3. 2. 4  Tracking 

The  manual  tracking  control  should  be  capable  of  adjusting  the 
tracking  so  that  the  recorded  timing  notches  will  be  reproduced  by 
heads  1  and  2  of  drum  1. 

3.2.5  Control  Track  Reproduce 

Reproduce  a  pre-recorded  tape  and  inspect  TP-1  of  the  control 
track  reproduce  amplifier  (check  at  both  operating  speeds). 

A  spiked  waveform  should  be  observed.  Rep.  rate  200  P.  P.  S.  <■ 
amplitude  0. 7  v  P-P  min. 

Inspect  TP-2.  A  square  wave  should  be  seen.  Rep.  rate  200  cps, 
amplitude  30  v  P-P  min. ,  rise  and  fall  times  lt^isec.  max. , 
droop  10%  max. 

3. 2. 6  Head  Drum  Servo 

Replay  a  pre-recorded  tape  and  inspect  Head  Drum  Phase 
Comparator  output  with  a  scope.  (Pin  at  rear  of  AM  Pulse 
Detector  Connector  on  Switcher  Card  Rack . ) 

A  400  cps  square  wave  should  be  observed  symmetrical  within  10% 
The  V.  F.  O.  frequency  control  may  be  varied  slightly  to  correct 
symmetry. 

Any  JUter  exhibited  by  the  square  wave  should  not  exceed  3<fcisec. 
P-P.  If  this  value  is  exceeded,  adjust  R-6  on  Head  Drum  Phase 
Shifter  card  to  bring  into  specification. 
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3  2.7  Capstan  Servo 

Replay  a  pre-recorded  tape  and  inspect  the  Input  terminal  of  low 
pass  filter  FL-103.  A  waveform  conforming  to  either  Figure  1 
or  2  should  be  seen 

Figure  1 


Frequency  -  400  cps  approx. 

Ratio  -  a/b  -  0.  9  to  1. 1 

The  waveform  may  exhibit  slight  to  and  fro  motion,  but  this  should 
not  be  rhythmical  at  a  frequency  of  8  to  10  cps. 

3. 3. 0  Record  Auxiliaries 
3. 3. 1  Record  Current 

Remove  both  modulators  and  the  bias  and  erase  oscillator 
0-125.  126  and  113). 

With  the  equipment  in  the  RECORD  mode,  measure  the  record 
current  in  each  channel  across  the  pertaining  10  ohm  resistors 
on  the  Auxiliary  Record  amplifier  board  in  J-115. 

Should  be  0 .7  ma  RMS  nominal  (7mv  across  10  ohms)  with  an 
input  level  of  1  v  RMS  at  1  Kc. 
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3.3.2  Bias 

Reinsert  the  bias  and  erase  oscillator  board  in  J-113  (leave 
both  Modulator  boards  out)  and  inspect  the  bias  signal  across 
one  of  the  10  ohm  resistors  on  the  Auxiliary  Record  Amplifier 
board  in  J-115. 

Current  should  be  11  ma  RMS  minimum  (110  mv  across  10  ohms), 
14  ma  RMS  max. 

Distortion  should  be  3. 2%  (30  db  down  -  Measure  with  Sierra  121). 
Frequency  should  be  100  Kc  -  120  Kc  (measure  with  counter). 

3. 3. 3  Erase 

Measure  the  Erase  current  across  the  10  ohm  resiBtor  on  the 
bias  and  erase  oscillator  board  in  J-113. 

Current  should  be  HO  ma  minimum  (1.  lv  across  10  dims). 
Distortion  should  not  be  evident  on  a  scope. 

3.4.0  Wideband 
3. 4. 1  General 

a.  All  tests  in  this  section  should  be  conducted  on  both  channels. 

b.  All  the  recordings  called  for  in  the  following  sections  may  be 
consecutive  if  desired.  Voice  comments  may  be  used  to 
identify  each  section. 

c.  When  sine  wave  recording  is  desired,  use  an  HP-200-CD 
oscillator  and  Tektronix  190A  constant-amplitude  signal 
generator  to  oover  entire  frequency  range. 
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3. 4. 2  Levels 

Apply  a  50  Kc  sine  wave  signal  of  2v  P-P  to  the  wideband  Inputs. 
Reo>  rd  a  short  section  of  tape  and  replay  same.  Output  level 
should  be  2  v  P-P  after  adjustment  of  post  amplifier  gain  controls 
(R-7). 

This  test  should  be  repeated  for  all  four  inputs,  J-172.  173,  176 
and  177. 

All  four  outputs  J-174,  175,178,  and  179  Bhould  be  examined  for 
output  level.  The  difference  between  the  50  ohm  and  90  ohm 
outputs  should  not  exceed  1  db.  (1. 78  v  to  2. 25  v  on  a  2. 0  v  ref. ) 

3. 4.  3  Frequency  Response 

Record  a  length  of  tape  with  the  following  Bine  wave  frequencies 
in  sequence:  10  cps,  50  cps,  100  cps,  500  cps,  5  K  cps,  10  K  epe 
50  K  cps,  100  K  cps.  1  Me, 2  Me,  3  Me,  4  Me. 

Using  a  VTVM,  hold  the  input  constant  at  -1  ohm  for  all 
frequencies. 

Replay  this  tape,  and,  using  the  same  VTVM,  measure  the 
output  levels.  With  the  50  Kc  level  adjusted  for  -1  dbm,  the 
deflection  of  all  other  frequencies  must  be  within  +3  db. 

3.4.4  Rise  Time 

With  a  HP  211  square  wave  generator  (75  ohm  output)  set  to  100 
Kc,  2v  P-P,  record  a  short  section  of  tape. 

Replay  and  measure  rise  time  (10%  -  90%  amp). 

Should  be  0. 18  microseconds  or  less. 
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3.4.5  Distortion 

Record  a  section  of  tape  with  a  1. 0  Me. ,  2v  P-P  signal . 

Replay  this  tape  and,  using  a  Sierra  Model  158  Wave  Analyzer, 
measure  the  2nd  and  3rd  harmonic  amplitudes.  Calculate 
harmonics  on  chart  on  page  16.  Distortion  shall  not  exceed  15%. 

3. 4. 6  Signal  to  Noise  Ratio 

With  level  adjusted  as  in  3.2.2,  record  a  section  of  tape  with 
inputs  shorted  (carrier  only).  Replay  and  measure  RMS  noise 
output. 

RMS  noise  level  shall  be  at  least  30  db  down  (-22  dbm  or  63  mv 
on  meter)  from  2.0  v  P-P. 

3. 4. 7  Switching  Transients 

When  reproducing  the  section  of  tape  as  under  3. 2. 6,  examine  the 
noise  output  with  a  scope.  The  switching  transients  at  1250/isec 
intervals  should  have  an  amplitude  not  greater  than  the  P-P  noise 
amplitude. 
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3. 4. 8  Crosstalk 

Record  a  50  Kc  sine  wave  at  2v  P-P  on  Channel  1  with  Channel  2 
input  shorted.  Then  record  on  Channel  2  with  Channel  1  input 
shorted.  Replay  this  tape  and  measure  the  RMS  noise  and 
crosstalk  output  from  each  channel  during  the  period  that  its 
input  was  shorted.  The  reading  should  be  25  db  (112  mv)  or  less. 

3. 4.  9  Timing  Accuracy 

Record  a  1  Kc  sine  wave.  The  oscillator  should  be  accurately 
set  for  a  period  of  1  msec,  before  recording  by  using  a  CMC 
Model  246  Counter. 

Replay  this  section  of  tape.  The  reproduced  signal  should  have 
a  period  of  997  -  1003  usee. 

If  difficulty  is  experienced  in  making  counter  trigger  correctly, 
place  SKL  filter  in  line  and  Bet  to  bandpass  of  800  to  1200  cps. 
This  filters  out  extraneous  noise. 

3. 4. 10  Linearity 

Record  a  50  Kc  sine  wave  at  input  levels  of  2  v  P-P,  1. 5  v  P-I> 

1. 0  v  P-P,  and  0.5  v  P-P  in  sequence. 

Replay  this  tape  and  measure  output  levels. 

These  should  be: 

Input  Level  Output  Level 

2v  2v  (adjusted) 

1. 5v  1.41 -1.59v 

l.Ov  0.94  -  1.06v 

0.  5v  0.47  -  0.53v 
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3.5.0  AuxlH ary  Channels 

3.5.1  General 

The  following  tests  should  be  conducted  at  12.5  Ips  and  25  Ips 
on  both  channels. 

3.5.2  Levels 

Record  a  1  Kc  sine  wave  at  lv  RMS  input  level . 

Reproduce  this  signal  and  adjust  R22,  Reproduce  Gain  Controls, 
for  a  lv  RMS  output  level. 

3.5.3  Frequency  Response 

Record  the  following  sine  wave  frequencies  sequentially  at  an  input 
level  of  1.  Ov  RMS;  300  cps,  500  cps,  1  Kc,  3  Kc.  10  Kc,  15  Kc. 

Reproduce  this  recording  and  measure  the  output  levels.  Hiese 
should  all  be  betweenQ.70  and  1.  41v  RMS  (£3  db  from  1. 0  v  at  1  Kc) 
across  600  ohms. 

3.5.4  Signal  to  Noise  Ratio 

Record  a  1  Kc  sine  wave  with  a  lv  RMS  input  level.  Reoord  again 
over  the  same  section  of  tape  with  the  input  shorted  so  as  to 
erase  the  first  recording. 

Replay  this  section  of  tape  and  measure  the  RMS  noise  output  on  a 
VTVM.  A  SKL  302  filter  should  be  used  to  limit  the  bandpass  to 
250  cps  to  16  Kc. 

The  noise  reading  obtained  should  be  30  db  (32  mv)  or  less  across 
600  (dims. 
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TEST  SPECIFICATION 

3.5.5  Crosstalk 

Record  a  1  Kc  sine  wave  at  lv  RMS  on  Channel  1  with  Channel  2 
input  shorted.  Then  record  on  Channel  2  with  Channel  1  input 
shorted. 

Replay  this  tape  and  measure  the  crosstalk  and  noise  from  the 
sections  of  tape  made  with  shorted  Inputs. 

The  bandwidth  should  be  restricted  as  under  3. 3. 4.  The  reading 
obtained  should  be  30  db  (32  mv  RMS)  or  less. 

3.5.6.  Distortion.  Total  Harmonic 

Using  Wave  Analyzer,  Donner  2100,  measure  2nd  and  3rd  harmoni : 
of  reproduced  lv  RMS,  500  cpB  signal.  Distortion  shall  not 
exceed  2%  at  25  ips  and  3%  at  12.5  ips. 

3.6.0  Multiplexer 

3. 6. 1  General 

The  multiplexer  1b  installed  on  -2  equipment  only  and  converts  one 
Auxiliary  Channel  into  three  restricted-range  speech  channels. 

The  following  tests  should  be  conducted  in  all  three  speech 
channels.  The  standard  auxiliary  channel  should  previously  have 
been  checked  as  per  3.  3.  0. 

3. 6. 2  Levels 

Record  a  1  Kc  sine  wave  at  1  v  RMS  input  level. 

Reproduce  this  signal .  Output  should  be  lv  RMS  across  600  ohms. 
Adjust  R10,  15  and  20,  if  necessary  . 
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3.6.3  Frequency  Response 

Using  three  HP-200CD  oscillators,  one  at  each  record  input,  and 
each  with  150  ohm  balanced  input  impedance,  record  the 
following  sine  wave  frequencies  sequentially  at  an  input  level  of 
500  mv  RMS:  500  cps,  1  Kc,  1.5  Kc.  2.0  Kc,  2.2  Kc. 

Replay  and  measure  output  levels  with  a  VTVM.  These  should 
stay  within  50  mv  to  1  v.  (-20  db  to  +6  d>) . 

3. 6. 4  Signal  to  Noise  Ratio 
Record  with  input  shorted. 

Replay  and  measure  the  RMS  noise  level  on  a  VTVM. 

Should  be  63  mv  or  less  (18  db  below  1  v). 

3  6.5  Distortion 

Connect  the  three  track  reproducer  Z-99793  to  the  three  speech 
channel  inputs  and  play  multiplex  tape  Z-99795.  Re-record  this 
tape  onto  the  FR-700 . 

Replay  the  FR-700  tape  with  the  Switching  Unit  Z-99796  and 
Speaker  Amplifier  connected.  Switch  to  each  channel  and  listen 
to  this  reproduced  dialogue. 

Should  be  clearly  intelligible. 

3.6.6  Crosstalk 

Record  a  1  Kc  sine  wave;  1  v  RMS  input  level  on  channels  1  and 
2  with  channel  3  input  shorted.  Repeat  with  inputs  1  and  2  shorted 
sequentially. 

Replay  and  measure  crosstalk  from  those  sections  of  the  tape  for 
which  the  inputs  were  shorted. 


ST-48000  page  30  of  52 


UC-2  22 


APPENDIX  B 


PBEUMPUBT  RADIO  FREQUENCY  INTERFERENCE 
(RFI)  TEST  PROCEDURE 


Flltroo  Company,  too. 
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The  tost  ample  la  a  wide  band  aagnatle  tapa  recorder  that  baa  baan 
developed  far  tha  U.8.A.F.  by  A*  pax  Data  Product  a  Company.  This 
machine  la  eapabla  of  recording  wlda  band  algnala  frca  10  eyelaa 
to  four  aegaeycles  on  two  tracks  for  one -half  hour*  or  alngla  track 
for  om  hour.  Tuo  auxiliary  tracks  are  available  for  recording 
algnala  froo  20  C.P.t.  to  IS  KC. 

It  la  pro posad  that  this  unit  will  ba  subolttad  to  radio  frequency 
lntorfareoca  awaluatlon  tasting  in  accordanca  with  tha  requlremnts 
of  Military  f pacification  MIL-I -26600 (USAP),  Class  HI.  Paragraph 
3.S.S. 

Upon  eooplatlon  of  tha  radio  frequency  lntarfaranca  awaluatlon  tost, 
a  comprehensive  tost  report,  prepared  la  compliance  with  tha  require* 
■ants  of  paragraph  4.1  of  Military  Specification  MH.-X-26600(U3AP), 
will  ba  Issued.  This  report  will  Include  both  tabulated  and  graphical 
data  Indicating  tha  degree  of  coa^llaaca  with  the  applicable  later* 
fereaca  control  Securest. 
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1.0-  icon: 


1.1  Xt  Is  the  latent  of  ths  aaelessd  procedure  to  provide  test 

data  Indicating  tHs  degree  of  con pi lanes  •(  ths  ft* 700  Iseordsr/ 

Reproducer,  AN/CLH-4,  to  Military  Specification  KXL*1*26600(USAF), 

dated  2  June  1938,  sad  oatltlsd  "Interference  Control  Requlreneata, 

Aeronautical  Equipment". 

2.0  TEST  EQUIPMENT: 

2*1  NF*103  Field  Intensity  Nstsr,  frequency  reaps  .13  -  1000  ns* 

2.2  Flltron  F8&  703N  Lias  Impedance  Stabilisation  Networks  (3  eseh). 

2.3  Bird  6 -posit Ion  Coaxial  Switch. 

2.4  12*  x  24'  x  8'  Double  Shielded  enclosure  conplying  with  Mllltsry 
Specification  MXL-K-4937A. 

2.5  Cenaral  Radio  Signal  Generator,  Model  80 SB,  or  equivalent, 
frequency  range  .16  *  30  nc. 

2.6  Cenaral  ladle  Signal  Generator,  Model  1021*91,  or  equivalent, 
frequency  range  30  -  230  nc. 

2.7  General  Radio  Signal  Generator,  Modal  1021*938,  or  equivalent, 
frequency  range  230  *  920  nc. 

2.8  Audio  Generator,  Hewlett-Packard  200  CD,  or  equivalent. 

3.0  TBIT  FROCBDURB: 

3.1  Conducted  Interference,  .13  •  23  no. 

3.1.1  Place  AN/GLH-4  In  shielded  enclosure,  as  shown  la  Figure  t 
and  as  prescribed  la  paragraph  4.3.1  sad  4. 3.1.1  of  Mllltsry 
Specif lestloa  MXL-X-26600(USAF). 

3.1.2  Connect  FSR  703N  Line  lnpedance  Stabilisation  Mstvorke  la 
aeries  with  each  ungrounded  power  lead  of  AM/GLH-4,  as  shewn 
la  Figure  X  and  In  accordance  with  paragraph  4.3.1. 1  of 
Military  Specification  MXL*X*266OO(0SAF). 

3.1.3  Connect  external  cables  ead  loads,  as  shown  la  figure  X. 

3.1.4  Connect  MF*103  to  DC  power  lead  through  lias  lnpedance 
stabilisation  network,  as  shown  la  Figure  X.  Apply  power. 

3.1.9  Monitoring  the  power  leads,  slowly  scan  the  frequency  range 
of  .130  •  23  no  sad  record  all  voltage  peaks  (not  less  than 
three  (3)  frequencies  per  octave).  Record  voltage  peaks  in 
tens  of  CV  (narrow  band),  or  broadband  Interference,  or 
both,  es  described  In  paragraphs  4.1.7  and  4.1.8  of  Speclfl* 
eatloa  MXL-X*26600(UBAF). 
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3*1  Radiated  HKwn—ti,  .13  *  23  ac. 

3.2.1  flat  up  NT-103  w&th  41"  rod  aateaaa  positioned  as  •bow* 
la  Figure  X  and  as  roqulrod  la  paragraph*  4.2.4  aad  4.2.7 
of  tpaaiflaaeloa  NXL-X -24400 (US4F). 

3.2.2  (lowly  scan  tha  fraquaaey  raaga  of  .13  •  23  ae  aad  rocord 
all  paak  voltaga  lavala  (aot  lasa  Chao  throa  (3)  par  aataaa) 
laoord  voltaga  paaka  la  fcaraa  of  althar  CM  (aarrow  band), 
or  hroadbaad  Interference,  whichever  la  applicable,  aa 
required  la  paragrapha  4.1.7  aad  4.1.2  of  Specification 
NXL-X -24400(0847) • 

3.3  Badlatad  Haaaursnsnts,  23  -  1000  ae. 

3.3.1  tat  up  raaoaaat  dipole  aaeaaaa  aad  position,  aa  shown  la 
Flgura  X  aad  aa  required  la  paragrapha  4.2.4  aad  4.2.7  of 
Specification  NXL-X -26600(0S4F). 

3.3.2  Slowly  acaa  tha  fraquaaey  raaga  of  23  -  1000  ae  aad  record 
all  paak  voltaga  lavala  (aot  laaa  than  three  (3)  par  oetava) 
Record  voltaga  paaka  la  tana  of  CV  (narrow  band),  or  broad¬ 
band  latarfaranca,  or  both,  whichever  la  applleabla,  aa 
required  la  paragrapha  4.1.7  aad  4.1.2  of  Specification 
NXL-X -24400 (US4F). 

3.4  Conducted  R.F.  Susceptibility. 

3.4.1  Connect  output  of  algaal  generator  to  caatar  of  coaxial 
awltcb  aad  slowly  acaa  fraquaaey  raaga.  Repeat  for  each 
aattlag  of  coaxial  awltcb,  changing  generators  as  requlrad. 
Satup  will  be  a*  ahown  la  Flgura  X  with  generators 
substituted  for  MF-103. 

3.3  Radiated  R.  F.  Susceptibility,  .13  -  23  ae. 

3.3.1  Connect  signal  generator  output  to  41"  cod  aateaaa  aad 
slowly  scan  frequency  range. 

3.4  Radiated  R.F.  guseeptlblllty,  23  -  1000  ae. 

3.4.1  (23  -  33  ae)  Using  a  33  ae  dipole  aateaaa,  as  shown  la 
Flgura  X,  but  with  algaal  generator  la  place  of  MF-103, 
slowly  acaa  frequency  range. 

3.4.1  (33  -  1000  ae)  Vlth  sane  setup  as  explained  la  3.4.1  aad 
•hows  la  Figure  X,  but  using  tuned  dipole  antenna,  alewly 
scan  fraquaaey  raaga. 
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4*1  Vldi  band  Channels  1  and  2  and  auxiliary  chauaaia  1  and  2  will 
ba  terminated  at  tha  aad  of  fiva  loot  long  eo axial  laada  with  100 
ohm  rat la tor a.  Monitoring  will  ba  accomplished  oa  ooa  of  aaeh  of  tha 
above  chaanola  during  playback  by  vlaual  observation  of  a  V.T.f.K. 

Tha  nonltor  output  will  ba  terminated  with  a  21  volt  lamp  which  will 
also  ba  noaltorad  visually  during  playback. 

4*2  Monitoring  for  m1  function  during  raeord  will  ba  accomplished 
by  eontinuoualy  recording  during  application  of  external  flalda  and 
voltages.  Tha  tape  thua  raoordad  will  latar  ba  checked  for  aignal 
to  noiaa  ratio. 

4.3  Accept anca  limit a  for  Monitoring  dowicaa  are  to  ho  oatabliahod 
by  Ampex  anginaara. 

LSLMmASSmSOL^ 

3.1  Signal  in  put  at  During  operation  a  eontlauooa  aino  wane  aignal 
of  4  an  aad  1.6  wo  It  peak  to  peak  will  ba  applied  to  Channel  1  aad  2. 

3.1.1  Sian  wane  aignal  of  1.6  volt  peak  to  peak  at  10  KC  will  ba 
applied  to  one  of  tho  auxiliary  channels i  tha  other  Mo  ehaaanla  will 
have  ao  aignal  applied  during  teat. 

3.2  Switching  tr  ana  lent  a  encountered  in  tha  normal  operation  of  tho 
equipment  are  exempted  from  measurement  under  paragraph  3.1.2  of 
Specification  MXL*X-26600(0SAF)  aad  will  not  ba  maaaurod. 

lsl  an  ibb» 

6.1  A  comprehaaaive  teat  report  in  accordance  with  tha  applicable 
paragraphs  of  Specification  KU.-T-P107  will  ba  leaned  at  tho  completion 
of  thin  teat. 


Pater  f . 
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AHPSX  mSTROKKUTATIO*  WBBOWi  OQRRUT 

fisvooD  cm,  cauforhia 


Teat  Data 

IHlljdMay  Aooeptanoe  Test- 

Jfo<wi  aVqlh-4  (gu)  Recorder 
Reproducer  Sat,  Signal  Data 

0PDW3CL -£ZJZ£2/— 
Bqvdpaact  Serial  /<3/ 
Transport  Serial  /  6  / 
Wideband  Hoad  Serial  PP  A 
Auxiliary  Head  Serial  /  O/ 
T»P«  type _ MyU.A/? 


feat  equipment  cablabration 

up-to-date  i  w  go 


JSSEBSSS*  ^Ata  sheet  shall  be  as  ad  to  raeard  the  performance  of  the  required 
teets  and  eeasaramonts.  AH  tabulated  data  shall  show  the  exaot  eeesure- 
asel  ralaa  regardless  of  the  sad  result,  Where  no  data  Is  wimble 
mmm  yes,  as  er  aske  evitable  remits. 


./,AM  tfrAPM/fS  THAT  Ate  Vo JW  8V  *V  A W4iUr 
00  Vo r  CoVAtarf/v)  r©  rxsr  S^d/AVc^r/ov.s  a*  ?cr 

<SP  46ooo. 

«D£v*ATid^$  For  tvat  A8ov«  *//ax  a 
T  BA**£fc 


U#ir 


t 


O 


1 

Rafaraneat  Tha  following  paragraph  mafcara  ooiraapand  to  the  paragraph 
muabara  in  ST-lflOOO  C,  Pralinlnary  Aaoaptanoa  Taat  Bpaoi- 
fication,  AM/SIH-li  (XV-l) 

11.1  Kachtnieal  Inapaotion  Taata 

11.1.1  Visual 


lt.1.1.1  Quality  of  wortawnahip  OK 

lul.1.2  Idantification  Marking  par  KIL-STD-130 _ OK 

lul.1.3  Color  par  ntD-STD-595  #36176 _ OK 

U.2  naetrleal  Inapaotion  Taata 
lt.2.1  Raquirad  ELaetrieal  Taata 
iu2.1«l  Powar  Distribution 

(1)  P owar 

(1.1)  fraquaney  Changar 

Output  Al  29.0  VDC 

Rlppla  70.0  MVBM3 

Output  Bt 


Lina  to  ground 


Phaaa  A 

119 

VRMS 

B  ' 

119 

VRMS 

c  • 

a 

Powar  Supplias 

^VRMS 

Output  Ci 

27.92 

__VDC 

Output  Di 

28.85 

VDC 

Rlppla 

— an. _ 

_KV 

Output  7i 
Rlppla 

Stt  HSU. 

VDC 

D* 

Output  It 

a.aL,, 

_JDC 

Output  Ot 

_VDC 

Mppla 

a 

86— 

_wr 

SUPPLY  REPLACED 
23.9  VDC 
80  MV 


5/17/61 

TWB 


1.  OUTPUT  F  18  A  REPEAT  OF  D. 


U.2.1.2  Control  and  Indication  functions 
U.2.1.2. 1.1  Control  functions  and  Interlock* 


U.2.1. 2.1.2  Tape  Pack  Sensor.  OK 

U.2.1.2.2  Control,  Renote  Station 

14.2.1.2.2.1  Control  functions  and  node  interlock  CK 

lt.2.1.2.2.2  T  ape  Pack  a*M«i»  OK 

U.2.1.2.2. 3  Control  Status  Intartaak,  OK 

U.2.1.2. 3  Control  Indication  OK 

U.2.1.2.U  Reacts  Indication  of  Anticipation  of  Ind  of  Tape 

•  12.5  ins  80  sec 

•  25  ipa  _ 51  see 

U.2.1.2  5  Reacts  Indication  of  Ind  of  Tape  QK 

U.2.1.2. 6  Record  Confidence  Monitor  0K 

U.2.2  Optional  Klectrioal  Inspection  Teete 
U.2.2.1  Inherent  Soundness  of  Circuitry 
(1)  Vide  Band  Record 
(1.1)  Modulator 


(a) 

Dash  1  K.P.  Osc.  frequency 

.87 

Me 

Dash  2  L.F.  Osc,  frequency 

100 

'Me 

(e) 

Carrier  frequency 

Channel  1 

Mo 

Channel  2 

6 

“Tto 

Carrier  leral 

(a)  Channel  1  head  1  It  3 

JUL 

Jfcp 

(b) 

Channel  1  head  2  *  U  _ 

65 

Jto> 

(o) 

Channel  2 

65 

RBtARXS 


i mmmm 


o 


h 

(1*3)  Timing  Pole*  Position 

(1.3*1)  Pals#  Slop# 

(s)  Rise  Tine  .18  n  SBC 

(b)  Psli  T1m  .18  a  SIC 

(e)  Width  (50*  Amplitude}  1.8  n  SBC 
(1.3*2)  Puls#  Position 

(s)  Hood  2)  beginning  of  earrier  to  tlning  palss  80  a  see. 
(b)  Hoad  1;  and  of  carrier  to  tlning  palss  80  a  soe. 
(1.1*)  Control  Track  Record  i 

(s)  Were  form  conforms  to  specification  reaair— ants  Yes 

(b)  Amplitude  1.0  V  p-p 

(2)  WidaBend  Reproduce 

(2.1)  Pauls  Qaida  Servo  Yea 

(2.2)  AH  Pulse  Detector  timing  poises  Yes 

(2.3)  Switcher  AFC  Yes 

(2.1*)  Switcher  Qsted  Amplifier  IV _ Vpp 

(2.5)  Tracking  Phase  Control  Yes 

(2.6)  Control  Track  Reproduce 

(a)  TP-1  2  ypp 

(b)  TP-2  30  Vpp 

(2.7)  Read  Drum  Servo 

(a)  Wave  from  synnetry  100  * 

(b)  Jotter  20  peso  p-p 

(2.8)  Capstan  Servo 

(a)  Wavs  farm  conforms  to  specification  roewirmanta  Yes 

(b)  Wave  Movement  Slight 

BBURZSt 


( 
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(3)  Auxiliaries  Record 

O  (3.1)  Rsecpd  current  .7  na  RMS 

(3.2)  Biee 

(e)  Current  12  aa  RMS 

(b)  Frequency  106  16 

(c)  Distortion _ %  CH#l-2% 

'  CH#2-2.8% 

(3.3)  Braes 

(a)  Ourrent  116  na 

It. 2. 2. 2  Radio  Frequency  Interference  — 

It.  3  Far  romance  Teste 

lt.3.1  Required  Performance  Tests 

lt.3.1.1  Mechanical  Performance  Tests 

lt.3.1.1.1  Tape  Speed 

b.3.1.1.1.1  Record  and  Reproduce 

(  (a)  •  12.5  ips  10. 02  see 

2.0  t 

(b)  •  25.  ips  10.02  esc 

2.0  t 

lt.3.1.1.12  Fast  Forward  end  Rewind 

(a)  Fast  forward  3.95  nin 

(b)  Rewind  OT  nin 

lt.3. 1.1.2  Start  Tine 
lt.3.1*I.2.1  Start  Tine  Record  Mode 

(a)  Bead  drum  trees  3.9  sec 

(b)  Capstan  trees  3.9  see 

RBURXS: 

( 


& 
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It. 3*1. 1*2. 2  Start  TIm  Raproduea  Mod*  8.8 

U.3.1.1.3  Step  Tina 


lt.3.1. 1.3.1  Stop  Tine  Raeerd  and  Raproduea 


(a)  Raeerd 

1.  •  12.5  ipa 

.8 

aae 

2.  t  25  Ipa  _ 

.5 

aae 

(b)  R  aproduoa 

1.  •  12.5  Ipa  .. 

.5 

aao 

2.  •  25  ipa 

.5 

aae 

lt.3.1.1.3.2  Stop  Tina  Part  Poniard  and  Rewind 

(a)  Paat  Poniard 

.76 

aao 

(b)  Rewind 

.80 

aao. 

lt.3.1. l.lt  Tape  packing  alip  ^ 

0 

in. 

It. 3. 1.1. 5  Automatic  Stop 

Yea 

lt.3.1.2  Blaotrleal  Performance  Taata 
b.  3.1.2 .1  Vida  Band  SifMl  Qumn+jy 
It. 3. 1.2. 1.1  Output  Laral 


(a)  Rafaranea  laval 

(b)  4-175 
(o)  J-179 
(d)  4-257 
(a)  4-259 


-3  db  m 

J| _ db  m 

-3  db  m 

db 

- te 


lt.3*1.2. 1.2  Signal-to -noise  Ratio 

(a)  Rafaranea  laval  channal  1  -3  db 

(b)  Rafaranea  laval  ohannal  2  -T  db 

!(c)  Noise  laval  ohannal  1  "“  "-2ft  "  db 

d)  Noise  laval  ohannal  2  -31  db 

a)  S/M  Ratio  ohannal  1  -34  db 

f)  S/R  Ratio  Channal  2  "  -37  db 

nttusi 


aae 


2 


o 


0 


U.3.1.2.1.3  Frequency  Response 

(a) 

(b) 

(o) 


(d) 


Channel  1  Reference  level 

-3 

_dbm 

Channel  2  Reference  level 

-3 

dbm 

Response  level 

frequency 

10c 

25  IPS 
-6 

Channel  1 

msL.^  . 

50c 

-a 

-3 

db 

100c 

-3 

-3 

"db 

500c 

-2  1/2 

-3 

“db 

5  ke 

-2  1/2 

-3 

“db 

10  ke 

-2  1/2 

-a 

“db 

50  ko 

-3 

■-?  i 

“db 

100  ko 

-2  1/2 

-2  i/2 

'db 

1  no 

-3 

-a  . . 

“db 

2  no 

-8 

-a 

“db 

2.5«o 

-5 

-8 

“db 

3  "° 

-7 

-6  1/2 

“db 

U  no 

-=ls _ 

JSC_ 

db 

frequency  Riiponii  Scope  PlotarM 

1.  $0  k.o.  attached 

2.  1  bc  " 

3.  2  no  " 


lu  3  no 
5.  U  me 


U.3.1.2.1.U  Pulse  Response 


Channel  1 


(s) 

(b) 

<c) 

8 

8 


Rise  Tine 
Delay  Tiaie 
Overshoot 


usee 


useo 

m% 

% 


Channel  2 


UEL 

dbm 

“db 

“db 

“db 

“db 

“db 

-3 

“db 

“db 

“db 

"db 

“db 

-7 

“db 

i _ 

db 

Channel  2 


useo 


useo 


* 


RBURXSs 


Droop  _ __ _ -t__  _ 

Output  voltage  up  up 

Undershoot  <  t 

Pulse  Response  Piotures 

1.  Channel  1  1  u  see  pulse  0  to  .8  volts  peak  positive  going 

2.  Channel  2  •  *  * 

3.  Channel  1  •  ■  negative  going 

u*  Channel  e  an 


Pictures  attached  for  information  required  in  4. 3. 1. 2. 1. 4 


8 


lt.3.1.2.1.5  Fidelity  of  Reproduced  Signal 

2nd  Harmonic  Amplitude 

3  rd  "  « 

Die tort Ion 

U. 3. 1.2, 1.6  Switching  Transient 
it. 3. 1.2. 1.6.1  Amplitude  p. 

it. 3,1. 2. 1.6. 2  Clanp  Period  .4  u 

It.  3,1. 2. 1.7  Crosstalk 


Channel  1 


25  IPS. 


Channel  2 


.05 
.0082 
18.5  t 


■  07 
,005 
10.5  i 


(.) 

Channel  1  signal  level  -3 

db 

(b) 

Channel  2  crosstalk  level  -26 

db 

(c) 

Channel  2  croestalk  -32 

db 

<d) 

Channel  2  signal  level  -3 

db 

<•) 

Channel  1  crosstalk  level  -24 

db 

(f) 

Channel  1  crosstalk  -30 

db 

lt.3.1.2.1.8  Dynamic  Linearity 


(a)  Channel  1 

Input  level 
2  v  p-p 
1.6  v  p-p 
1.0  v  p-p 
0.5  v  p-p 

(b)  Channel  2 

Input  level 
2  v  p-p 
1.6  xpp 
1.0  vpp 

0,5  *PP 


It. 3,1. 2.1.9  Timing  Accuracy 


•  12,5  ipa 

•  25  ips 


Output  level 
.  2. 0  Vpp 

Ref  (adj)  1.6  vpp 

1.1  rPP 

.49  vpp 


Output  level 


Ref  (adj) 


1*0  VPP 

.52  vpp 


±2  u  sec 
*2u  sec 


It,  3,1,2, 2  Auxiliary  Signal  Channel 


It, 3,1. 2. 2,1  Output  level 


(a)  Channel  1 

(b)  Channel  2 


1.0  vRMS 

j.~0  vRMS 


ai&Sn 
.06 
.0082 
13.5  % 


2 


I  o 


1  > 


U.3.1.S.J.J  ^.ncr  R«»poft»«  281P8  |12,81ps 

(a)  Channel  1  Reference  level  -2  -2  db 

(b)  Channel  2  Reference  level  -2  -2  db 

(o)  Raaponaa  level 

Frequency  _  Channel  1  Chi 

3oo  c 

500  e  +2  +2  db  +2  p 

i  icc  mzn  H  i/2  r 

10  kc  44  +3  db  44  1/2 1 H 

15  be  +3  i'72  o  db  TaWT 

3kc  **  42  l7T  db  45 _ H 

It. 3*1*2. 2. 3  Signal-to-Noise  Ratio 


(a)  Rafaranea  laral  Channel  14-2  4 

(b)  Reference  laral  channel  2+2  + 

(c)  No lea  laral  charnel  1  -28 

(<*)""  *  2  -32  ^ 

(e)  S/N  Ratio  ■  1  -30 

(f)  "  "2  -34  - 

lt*3*l*2.2.U  Crosstalk 

25IPS  m 

(a)  Channel  1  signal  laral  +2  +2_dl 

(b)  "  2  cross  talk  laral -32  -30 

(c)  "  2  cross  talk  -34  -32 

(d)  "  2  signal  laral  +2  42 

(e)  "  1  cross  talk  laral  ^8  -28 

(f)  "  1  cross  talk  -30  -30 

lt.3.1.2.2.5  Distortion 

at  1000  cycles 

2nd  Harmonic  distortion  Amplitude 
3rd  "  «  « 

Distortion 

U*3*l*2.2*6  Flnttar 

(a)  •  12.5  ips  .30  t 

<*>  •  _ .30 _ t 


3.5%  | 4.7  % 


8. 1%I3. 3 


REMARKS t 


Iu3«l«2*l*3(4)  (Continued) 

Fraquaney  raaponaa  Picturaa  AM/QLH-li  MR 


toffL  sm.  -2?R 


CHANNEL  1 
Raproduoad 


CHANNEL  2 
Raproduoad 


Fig.  I  $0  ECS 


Scala*  Vartlealt  l.Or/DIV 

Horizontal  t  10  aac/DIV 


A  A  A  ^ 


CHANNEL  1 
Raproduoad 


CHANNEL  2 
Raproduead 


Pit.  2 


1  MGS 


Scala i  Vartlealt  1,0 

Horiaentalt  0.5  p  eao/fcl? 


Raprodneod 


CHANNEL  2 
Raprodacod 


Vortical  t  1.0  v/M? 
Horizontal t  0.2  jn  aoc/DIV 


^  r 

w 

CHANNEL  1 
Reproduced 


CHANNEL  t 
Reproduced 


Fif.  b  3  NCR 


Soalat  Vertical*  1.0  t/DIV 

Horlaoatalt  0.1  p  aea/bXV 


o 


Tig.  $  It  MS 

c 


Scales  Tart leal t 
Horlsentali 


0.5  t/OIT 
0.1  m  Me/tolf 


I 


o 


l»3«l.t.l.k  (|)  (Contlaaed) 


Poles 


Piotam  AM/MU-ii  SwliljBL  ^  teiAl. 


Seale  (all  pietsrse)i  Horiscatali  0.5  m  —o/DTt 

Vertical  0.5  V/DIV 


9R  FUIAX 


Fig,  1  1  |um  positive  |oinc  poles 


mm  rotsE 


m *t  iwm 


Fig,  3  1  vmo  poaitiTi  going  pals* 


UTDT  PULSE 


CHAMIBL  2 
RfftOOOCB 


Tig.  It  1  ]uoo  nogptlrm  goiag  pulM 


AMPEX  INSTRUMENT  AT ION  PRODUCTS-  COMPANY 
REDWOOD  CITY,  CALIFORNIA 


Test  Data 


Preliminary  Acceptance  Test 


Model  AN/GIfl-U  (XW-lj  Recorder- 
Reproducer  Set,  Signal  Data 

Date_  6  / _ 


CPD  or  SO 


S17S?/ 


Eouipnent  Serial 

- - 

Transport  Serial  /OJl.  *  i 
Wideband  Head  Serial  ■avV 
Auxiliary  Head  Serial^  J£*r: 


Tape  Type  /Mil.  JiAA 

Test  equiomenb  Cablebration 

up-to-date:  Yes_ _  No 


Checked  By:  ~?)]  j  f- 


Dept. 


App'd  By  _ 

lurrelllaacei 

WideBand  head  hours 


_ 

.  7ft 

7ff. 

in 


Purpose:  This  data  sheet  shall  oe  used  to  record  the  performance  of  the  required 

teats  and  measurements.  All  tabulated  data  shall  show  tho  exact  nea inure¬ 
ment  value  regardless  of  the  end  result.  Where  no  data  is  applicable 
answer  yea,  no  or  make  suitable  remarks. 


REMARKS 


Reference i 


The  following  paragraph  numbers  eorrospond  to  tho  paragraph 
nunbara  In  ST-18000  C,  Preliminary  Aoooptaneo  Toat  Speci¬ 
fication,  AN/OLH-1*  (XW-1) 


11.1  Koehanieal  Inapootion  Taata  OK 

lt.1.1  Visual  OK 

lt.1.1.1  Quality  of  wortaanahip  0K 

U.l.1.2  Idantifieation  Marking  par  MI1-STD-130  .  jQK 

U.l.1.3  Color  par  TBD-STD-595  #36176  -  OK 

U.2  Electrical  Inapootion  Taata 

U.2.1  Required  Kloetrioal  Tests 

11.2.1.1  Power  Distribution 
(1)  Power 

(1.1)  Frequency  Changer 

Output  At  29-1/2  VDC 


Ripple 

60 

MVRMS 

Output  Bt 

line  to  ground 
Phase  A 

113 

VRMS 

B  * 

ll2 

"VRMS 

C  ' 

112 

“VRMS 

(1.2)  Power  Supplies 
Output  Ct 

27.0 

_VDC 

Output  Dt 

23.9 

_VDC 

Ripple 

60 

MV  p-p 

Output  Ft 

See  Note  #  1 

VDC 

Ripple 

“MV 

Output  Et 

23.6 

_VDC 

Output  Ot 

24.1. 

_VDC 

Ripple 

60 

^MV  p-p 

RBfARKSt 


#1.  OUTPUT  F  IS  A  REPEAT  OF  D 


1 


It .2. 1.2  Control  and  Indication  functions 
lt.2.1.2.1.1  Control  functions  and  Intcrlook. 

It. 2. 1.2. 1.2  Tape  Pack  Sensor.  Wailed 


£JL 


U.2.1.2.2  Control «  Renote  Station 

It. 2. 1.2. 2.1  Control  functions  and  nod*  interlock  OK 
It. 2. 1.2. 2,2  T  spa  Pack  Senear  Not  Installed 


It. 2.1.2. 2.3  Control  Status  Interlock, 
it. 2. 1.2. 3  Control  Indication  —  --  — 


OIL 


OK 


It. 2. 1.2. It  Renote  Indication  of  Anticipation  of  End  of  Tspo 


•  12.5  ipc 

•  25  ips  _ 


Mot  Installed 


sec 


li.2.1.2  5  Rsnwte  Indication  of  End  of  Tape 
It. 2. 1.2. 6  Record  Confidence  Monitor  . 


OK 


It. 2. 2  Optional  Electrical  Inspection  Tests 
lt.2.2.1  Inherent  Soundness  of  Circuitry 
(1)  Vide  Bend  Record 
(1.1)  Modulator 


(») 

Dash  1  H.F.  Ose.  frequency 

87 

__Mc 

Dash  2  L.F.  Ose.  frequency 

106 

Mo 

(e) 

Carrier  frequency 

Channel  1 

6 

Me 

XI 

I?*0 

Carrier  level 

(a) 

Channel  1  head  1  It  3  _____ 

70, 

_ 

_PPP 

(V) 

Channel  1  head  2  4  h _ 

70 

JPP 

(o) 

Channel  2  _ 

70, 

JP P 

RBfARZS 


k 


(1*3)  Timing  Pulse  Position 

(1.3.1)  Puls*  Slops 

(•)  Riss  Tins  0.15  n  SBC 

(b)  Psll  Tins  0.20  u  SIC 

(c)  Width  (50%  Amplitude)  1.8  ii  SBC 

(1.3.2)  Pulst  Position 

(s)  Hoad  2}  baginning  of  carrier  to  timing  puls*  80  n  sse. 
(b)  Head  1}  and  of  earrisr  to  tlalng  pulsa  65  »  sse. 

(l.U)  Control  Track  Raoord  t 

(a)  Wars  fora  conforms  to  spec ificat ion  rsaoirsmsnts  Yes 

(b)  Amplitude  0.6  V  p-p 
(2)  WidaBand  Rsproducs 

(2.1)  Female  Qaida  Senro  OK 

(2.2)  AM  Pulss  Detector  timing  pulses  OK 

(2.3)  Switcher  AFC  OK 

(2.U)  Switcher  Gated  Amplifier  1. 0  Vpp 

(2.5)  Tracking  Phase  Control  Yes 

(2.6)  Control  Track  Reproduce 

(a)  TP-1  3.2  Vpp 

(b)  TP-2  3.2  Vjpp 

(2.7)  Head  Drum  Serro 

(a)  Ware  from  eynnetry  3.0  % 

(b)  Jetter  20  peso  p-p 

(2.8)  Capstan  Serro 

(a)  Ware  form  conforms  to  specification  rsquirmanta  Yes 

(b)  Ware  Movement  None _ 


RBURBSt 


(3)  Auxiliaries  Record 

(3.1)  Record  current  0.7  me  RIB 

(3.2)  Bice 


(3.3) 


(e)  Current  12.8  me  RMS 
(b)  Frequency  103. 2  Ke 


(c)  Distortion  4.4  %  CHANNEL^,* 

_  8.0  1  CHANNEL^* 

Erase 


(a)  Current  110  me 

U.2.2.2  Radio  Frequency  Interference  Separate  Report 


U.3  Performance  Testa 


U.3.1  Required  Performance  Testa 
U.3.1.1  Mechanical  Performance  Tests 
U.3.1.1.1  Tape  Speed 


U.3.1.1.1.1  Record  and  Reproduce 


(a) 

•  12.5  ips  _ 

10.02 

_aec 

0. 2%  slow 

J 

(b) 

•  25.  ips 

10.02 

_aec 

0. 2%  slow 

J 

U.3.1.1. 12  Peat  Forward  and  Rewind 

(a) 

Fast  forward 

4.0 

min 

(bj  Rewind  4  min  ltf  sec  min 
U.3.1.1.2  Start  Time 
U.3.1.1* 2.1  Start  Time  Record  Mode 

(a)  Read  drum  trace  4  aeQ 

(b)  Capstan  trace  2.8  see 


4.8 


U.3.1.1.2.2  Start  TIm  Reproduce  Mode  _____ 
U.3.1.1.3  Stop  Tlao 

U.3.1.1.3.1  Stop  TIm  Rooord  and  Reproduce 


(a)  Record 


1.  •  12.5  ips 

0.25 

sac 

2.  •  25  ips 

0.25 

see 

(b)  R  eproduce 

1.  •  12.5  ips 

0. 25 

see 

2.  t  25  Ipa 

0.  25 

see 

h.3.1. 1.3.2  Stop  TIm  Fast  Forward  and  Rewind 

(a)  Fast  Forward 

0.75 

sac 

(b)  Rewind  , 

1.0 

sec. 

U.3.1.1.U  Tapa  packing  slip 

None 

in. 

L.3.1.1.5  Automatic  Stop 

Yes 

U.3.1.2  Electrical  Perforaanoa  Taata 

1*. 3.1. 2.1  Vida  Band  Si&ial  Channels 

lt.3.1.2. 1.1  Output  Laval 

(a)  Reference  level 

-3 

dbm 

(b)  J-175 

-3 

dbm 

(c)  J-179 

-3 

dbm 

(d)  J-257 

-3 

""dbm 

(a)  J-259  “ 

-3 

“1DBM 

U.3.1.2.1.2  Signal-to-noise  Ratio 


<•) 

Reference  level  channel  1  _ 

-3 

db 

(b) 

Reference  level  channel  2  “ 

-3 

“db 

(0) 

Noise  level  channel  1  " 

-28. 5 

“  db 

d! 

Noise  level  channel  2  _____ 

-28.0 

”  db 

(a) 

S/N  Ratio  channel  1  ________ 

~  db 

(f) 

S/N  Ratio  Channel  2  _ 

-84.0 

"  db 

RBURESs 


I 


0 


(a) 

(b) 
(o) 


(d) 


U.3.1.2.1 


RBURKSs 


•  3  Frequency  Response 


Channel  1  Reference  level  -3 _ db 


Channel  2  Reference  level 

-3 

_db 

Response  level 

Frequency 

Channel  1 

10c 

-4 

_dbm 

50c 

-2 

“db  m 

100c 

-2 

db  m 

500c 

-2  _ 

db  m 

5  kc 

-2.5 

"db  m 

10  kc 

-2.5 

db  m 

50  kc 

-3 

db  m 

100  kc 

-2.5 

dbm 

1  nc 

-3 

dbm 

2  nc 

-1.5  . 

db  m 

2«5»c 

-2.75_ 

dbm 

?  100 

“dbm 

b  no 

dbm 

frequency  Response  Scope  Pictures 


1.  50  k.c.  Attached 

2.  i  ec  M 

3.  2  nc  _ " 

1*.  3  «e  " 

5.  U  nc  " 

.b  Pulse  Response 


Channel  2 


dbm 
db  m 
_db  m 
’db  m 
db  m 
’db  m 
’dbm 
jdbm 
‘dbm 
’dbm 
db  m 
jdbm 
"db  m 


Channel  1  Channel  2 


Rise  Tine 

0. 14 

__usec 

0. 14  usee 

Delay  Tiaw 

0. 14 

usee 

0. 14  usee 

Overshoot 

J 

% 

Droop 

J 

% 

Output  voltage 

__«P 

vp 

Undershoot 

z* 

% 

Pulse  Response  Pictures 

1. 

2. 

3. 

U. 


Channel  lie  see  pulse  0  to  *8 
Channel  2  * 

Channel  1  * 

Channel,  a 


volts  peak  positive  going 

a  a 

*  negative  going 

n  m 


( 


Pictures  attaohed  for  Para  4.3.1. 2. 1. 4 


I 


o 


o 


8 


U.3.1.2.1.5  Fidelity  of  Reproduced  Signal 

2nd  Hemonie  Amplitude 

3  rd  «  * 

Distortion 


Channel  1 

.01 

_ 

2.i  i 


Channel  2 
■  01 


.008 

-k IS 


li. 3. 1.2. 1.6  Switching  Transient 
lw3*1.2.1.6.1  Amplitude  .  6  ▼  p.p 

li.3.1.2. 1.6.2  damp  Period  14  u  see  Reading  is  0.4 ^isec  8/15/61  TWB 

U. 3. 1.2. 1.7  Crosstalk 


(a) 

Channel  1  signal  level 

-3 

dbm 

(b) 

Channel  2  crosstalk  level 

-29 

dbm 

(c) 

Channel  2  crosstalk 

-32 

dbm 

(d) 

Channel  2  signal  level 

-8 

dbm 

(•) 

Channel  1  crosstalk  level 

-28 

dbm 

(f) 

Channel  1  crosstalk  _ 

-31 

dbm 

U.3«l«2.1.8  Dynamic  Linearity 
(a)  Channel  1 


Input  level 

Output  level 

2  v  p-p 

2. 0  Vpp 

1.6  v  p-p 

Ref  (adj)  ITS  vpp 

1.0  ▼  p-p 

vpp 

0.5  v  p-p 

.5  vpp 

(b)  Channel  2 

Input  level 

Output  level 

2  v  p-p 

1.9  vpp 

1.6  vpp 

Ref  (adj)  l.d  vpp 

1.0  vpp 

1.0  vpp 

0.5  vpp 

.49  VPP 

lw3«l»2.1*9  Timing  Accuracy 

(a)  •  12.5  ips 

-1  »  sec 

(b)  •  25  ips 

-1  P  a*° 

li.3*l*2.2  Auxiliary  Signal  Channel 

lt.3*l«2.2.1  Output  level 

(a)  Channel  1 

1.0  vRMS 

,bj  Channel  2  i.o  ""vRMS 


1 


h. 3.1. 2. 2. 2  Rraquancy  Rssponsa 


(a)  Channal  1  Rafaranca  laral  +2  db 

(b)  Channal  2  Rafaranca  laral  +2  db 

(a)  Raaponaa  laral 


ftraquency 

Channal 

1 

Channal  2 

300  e 

-1 

db 

-1  _  db 

$00  0 

+i 

"db 

41  OD 

1  kc 

+2 

'db 

42  db 

10  ko 

+4  . 

"db 

42  db 

15  kc 

44 

"db 

41 1/2  db 

1.3.1. 2. 2. 3  Signal-to-Nolae  Ratio 


(a) 

Rafaranca  laral  Channal  1 

42 . 

_ db 

(b) 

Rafaranca  laral  channal  2  _ 

42 

_ db 

(c) 

Noiaa  laral  channal  1 

-32 

_  db 

(d) 

UN  n  2 

-37 

_ db 

(a)  S/N  Ratio  *  1 

-34 

_ db 

(f) 

w  it  2 

-39 

_ db 

U.3.1.2.2.1*  Crosstalk 

(a) 

Channal  1  signal  laral  +2 

_ db 

(b) 

*  2  cross  talk  laral  _ 

-34 

_ db 

(c) 

"  2  cross  talk 

-36 

_ db 

(d) 

"  2  signal  laral  _ 

42 

(a) 

"  1  cross  talk  laral  _ 

-32 

-  db 

(f) 

"  1  cross  talk 

-34 

„  db 

lt.3.1.2.2.5  Distortion 

Channal  1 

2nd  Harnonie  distortion  Anplituda  -32 


3rd  "  « 

a 

-36 

Distortion 

1.4 

U.3.1.2.2.6  Fluttar 

(a)  t  12,$  lps 

.25 

J 

(b)  •  25  ips 

_ 

* 

% 


Chamal  2 


-26 

Z& _ 

J.g,  * 
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1.3.1.2.1.3(d)  (Continued) 

Frequency  response  Pictures  AN/OLH-L  SER  \ol  Heed  Ser.St^t'O 


■1 

til 

mi; 

■l 

HI 

■■III 

■■■■■■ 

gfgiigf 

til 

Ml! 

rk 

urn 

ss™ 

Hinvj 

CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Pig.  1  50  KCS 


Scale:  Vertical:  l.Or/DIV 

Horizontal :  10  sec/DIV 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Pig.  2 


1  MCS 


Scale:  Vertical:  1.0  ▼/t)IV 

Horitontal:  0,5  sec/DIV 


c 


riff,  k  3  mcs 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Scale:  Vertical:  1.0  y/DIV 

Horlf  ontal :  r>.?  p  sec/DIV 


CHANNEL  1 
Reproduced 


CHANNEL  f 
Reproduced 


Scale:  Vertical:  1.0  t/DIV 

Horltontali  eec/DIV 


CHANNEL  1 
Reproducea 


CHANNEL  2 
Reproduced 


Fig.  5  It  MCS 


Scale*  Vertical t  0*2.  ▼/DIV 

Horizontal  i  0.1  u  aec/t)IV 


Iw3.1.2.1.1t  (g)  (Continued) 


Puls*  Reapona#  Pictures  AN/QLH-U  Serial  102.  Head  Serial  2.49 

Scale  (all  pictures)!  Horiiontal i  0.5  u  aec/DIV 

Vertical  0.5  V/DIV 
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Pig.  1  1  pa*:  positive  going  pulse 


CHANNEL  1 
Reproduced 


INPUT  PULSE 
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■ 
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CHANNEL  1 
Reproduced 


INPUT  PULSE 


Pig.  2 


1  paec  negative  going  pulse 


CHANNEL  2 
Reproduced 


INPUT  PUI5E 


CHANNEL  2 
Reproduced 


INPUT  PUISE 


Fig.  li  1  uaec  negative  going  pulje 


•AMPEX  INSTRUMENTATION  PRODOC TS  COMPANT 


REDWOOD  CUT,  CALIFORNIA 


Test  Sate 


Preliminary  Acceptance  Test 


Model  AH/OLH-ii  (XW-l)  Recorder^ 
Reproducer  Set,  Signal  Data 


Date _ 2s LL 


CPD  or  so  S22£31 _ 

Equipment  Serial  1 6  H 

Transport  Serial  /  /  ^ 

Wideband  Head  Serial  2-  0^~ 
Auxiliary  Head  Serial  /  Q  ^ 
Tape  Type  l  M ,'L  MpLan. 


Test  equipment  Cablebration 
up-to-date* 


No 


7 A  1 

MJ2U- 


A^p  »d  tfQCtj  Date  If _ 

Wideband  head  hours  -3i _ 

Purpose »  This  date  sheet  shall  be  used  to  record  the  performance  of  the  required 
tecta  tod  measurements.  All  tabulated  date  shell  show  the  exact  msasuri 
mast  value  regardless  of  the  end  result.  Where  no  date  Is  applicable 
answer  yea,  no  ar  neks  suitable  remarks. 


ws 


2 

Reference t  The  following  paragraph  nunbers  correspond  to  tho  paragraph 
minbara  in  ST-18000  C,  Preliminary  Acceptance  Taat  Speci¬ 
fic  at  ion,  AN/OIii-li  (XW-1) 

h.l  Mechanical  Inspection  Testa  OK 

11.1.1  Visual  OK 

11.1.1.1  Quality  of  wartaanship  OK 

b.1.1.2  Identification  Marking  per  MIL-STD-ltO  Yes 

b. 1.1.3  Color  per  FED-STD-595  #36176 _ Xfifi _ 

U.2  Electrical  Inspection  Tests  OK 

lt.2.1  Required  Electrical  Tests  OK 

lt.2.1.1  Power  Distribution 
(1)  Power 

(1.1)  Frequency  Changer 

Output  At  30  VDC 

Ripple  50 _ MVRMS 

Output  Bt 

Line  to  ground 


Phase  A 

115 

VRMS 

B 

115 

“VRMS 

C  “ 

115 

“VRMS 

Power  Supplies 

Output  Ct 

+27.20 

_VDC 

Output  Dt 

23.89 

VDC 

Ripple 

12 

_ MV 

Output  Ft 

23.89 

VDC 

Ripple 

Z)*v 

Output  Et 

+23.67 

_ VDC 

Output  Ot 

23.79 

_ VDC 

Ripple 

10 

MV 

REMARKS* 


mu  n»i 


1 

It.  2. 1.2  Control  and  Indication  functions 
lt.2.1.2.1.1  Control  funetiona  and  Interlock.  ok 

It. 2.1. 2.1.2  Tap#  Pack  Sensor.  OK 

lt.2.1.2.2  Control,  Renote  Station 

lt.2.1.2.2.1  Control  functions  and  nods  interlock  OK 

lt.2.1.2.2.2  T  ape  Pack  Sensor  —  -  OK 

It. 2.1. 2. 2. 3  Control  Status  Interi-oak  QK 

it. 2. 1.2. 3  Control  Indication  OK 

lt.2.1.2.1t  Renote  Indication  of  Anticipation  of  End  of  Tape 

•  12.5  lpe  47  sec 

•  25  ips  40  sec 

U.2.1.2  5  R  •note  Indication  of  End  of  Tape  OK 

It. 2.1. 2.6  Record  Confidence  Monitor  OK 

lt.2.2  Optional  Electrical  Inspection  Tests 
lt.2.2.1  Inherent  Soundness  of  Circuitry 
(1)  Vide  Band  Record 

(1.1)  Modulator 

(a)  Dash  1  H.P.  Ose.  frequency  87  Me 

(b)  Dash  2  L.7.  Ose.  frequency  ioo  Me 

(c)  Carrier  frequency  ” 

Channel  1  6  Me 

Channel  2  el  "Me 

(1.2)  Carrier  level 

(a)  Channel  1  head  1  4  3  65 _ Vpp 

(b)  Channel  1  head  2  4  It  65 _ Vpp 

(c)  Channel  2  70  Too 


REMARKS 


Kt 


o 


f 

* - 


(1.3)  Timing  Puls*  Position 

4 

(1.3*1)  Puls*  Slop* 

(s)  Riss  Tins  o.lfi  a  SBC 

(b)  Fsll  Tin*  o.  2B  u  SBC 

(c)  Width  (50$  Amplitude)  2. 8  u  SBC 

(1.3.2)  Puls*  Position  ] 

I 

(s)  Hoad  2}  beginning  of  esrrisr  to  tlnlng  puls*  66  n  soe*  i 
(b)  Head  1;  end  of  esrrisr  to  tlning  puls*  80  u  ssc.  | 
(1.U)  Control  Track  Record » 

(s)  Ware  for*  conforms  to  specification  rsquirsnsnt*  Yes 

3 

(b)  Amplitude  0.7  V  p-p 
(2)  WidsBand  Reproduce 

(2.1)  Female  Guide  Servo  OK 

(2.2)  AM  Pulse  Detector  timing  pulses  OK 

(2.3)  Switcher  AFC  Yes _ 

(2.U)  Switcher  Gated  Amplifier  1. 0  Vpp 

(2.5)  Tracking  Phase  Control  Yes 

(2.6)  Control  Track  Reproduce 

(a)  TP-1  _ 3. 0  Vpp 

(b)  TP-2  3.0  Vpp 

(2.7)  Head  Drum  Servo 

(a)  Wave  frosi  synnetry  2.0  t 

(b)  Jotter  10  psec  p-p 

(2.8)  Capstan  Servo 

(a)  Ware  fom  conforms  to  specification  requlments  Yes 

(b)  War*  Movement  None _ 


i 


REMARXSt 


i 


(3)  Auxiliaries  Record 

(3*1)  Reccrd  currant  o.7  ma  RMS 

(3*2)  Bias 


(3.3) 


(a)  Currant  12  ma  RMS 

(b)  Frequency  104.8  Kb 


(c)  Distortion  % 

Brass 


CH-1  -28 
CH-2  -27 


(a)  Currant  no  aa 
U.2.2.2  Radio  Frequency  Interference  .  .  - 


U.3  Performance  Testa 


U.3.1  Required  Performance  Tests 
lt.3.1.1  Mechanical  Performance  Tests 
U.3.1.1.1  Tape  Speed 
U.3.1.1.1.1  Record  and  Reproduce 
(a)  •  12.5  ipe  10,08  sec 

_ % 

(b)  •  25.  ipe  998  sec 

_ % 

1.3.1.1.12  Fast  Forward  and  Rewind 

(a)  Fast  forward  4. 2  min 

(b)  Rewind  4.1  min 

ti.3.1.1.2  Start  Time 
U.3.1.1.2.1  Start  Time  Record  Mode 

(a)  Head  drum  trace  3.  S  sec 

(b)  Capstcn  trace  a.  a  see 


C 


1.3. 1.1. 2. 2  Start  Tine  Reproduce  Mode  ____ 
U.3.1.1.3  Stop  Tine 

U.3.1.1.3.1  Stop  Tine  Record  and  Reproduce 

(a)  Record 

1.  •  12.5  ipa  .5  aec 

2.  t  25  ipa  ,  5  aec 

(b)  R  eproduce 

1.  0  12.5  ipa  .5  aec 

2.  •  25  ipa  ,s  aec 

11. 3.1.1. 3.2  Stop  Tine  Fast  Forward  and  Rewind 

(a)  Fast  Forward  i. o  aec 

(b)  Rewind  1.  o  aeo. 

U. 3.1.1. U  Tape  packing  allp  None  in. 

U.3.1.1.5  Automatic  Stop  Yea 

U.3.1.2  Electrical  Performance  Testa 
U.3.1.2. 1  Wide  Band  Signal  Channels 
U.3.1.2. 1.1  Output  Level 

(a)  Reference  level  -3  dbm 

(b)  J-175  -3  dbm 

(c)  J-179  -§  dbm 

(d)  J-257  -3  “dbm 

(e)  J-259  -s'  DBM 


U.3.1.2. 1.2  Signal-to-noiae  Ratio 

(a)  Reference  level  channel  1 

(b)  Reference  level  channel  2 

(c)  Noise  level  channel  1  _ 

(d)  Noise  level  channel  2  _ 

(a)  S/N  Ratio  channel  1  _ 

(f)  S/N  Ratio  Channel  2 


_dbm 
_dbm 
dbm 
"  dbm 
"  db 
"  db 


REMARKS! 


7 


U.3.1.2.1,3  Frequency  Response 


(a) 

Channel  1  Reference  level  a 

-3  db 

(b) 

Channel  2  Reference  level 

-3  db 

(c) 

Response  level 

frequency 

10c 

Channel  1 

-8  db 

50c 

-2  3/4  db 

100c 

500c 

-2  1/2  db 
-2  1/2  db 

5  kc 

10  kc 

50  kc 

-2  l/2  db 

Ijt&tdb 

-3  db 

100  kc 

-3  db 

1  me 

-3  db 

2  me 

_ -2 _ db 

(d) 

2.5mc  -3  1/2  db 

3  me  -5  1/2  db 

u  me  _a  i/2db 

frequency  Response  Scope  Pictures 

1.  50  k.c.  _ 

Attached 

2.  1  me 

»! 

3.  2  me 

t» 

It.  3  me 

tt 

5.  It  me 

ft 

1.3.1.2.1.1a  Pulse  Response 


Channel  2 


zl 

zl 

zl 

-3 


db 

db 

db 

’db 

'db 

'db 

'db 


-aj/a.db 

-3  db 


-3  1/2  db 
-4  1/2  db 
-7  db 


nnz2> 


Channel  1  Channel  2 


REMARKS: 


Rise  Time 

.15 

usee 

.16 

usee 

Delay  Time 

.12 

usee 

.12 

usee 

Overshoot 

8 

% 

6 

* 

Droop 

1 

1 

* 

Output  voltage 

L6 

_J»P 

1.8 

_ up 

Undershoot 

_ 5 _ 

_ 5 _ 

_* 

Pulse  Response  Pictures 


1.  Channel  1  1  u  see  pulse  0  to  .8  volta  peak  positive  going 

2.  Channel  2  *  »  * 

3.  Channel  1  ■  "  negative  going 

It.  Channel  «  »  « 


There  appeared  to  be  an  overshoot  on  the  trailing  edge  of  the  100  KC 
of  10-15%,  also  an  undershoot.  This  could  be  due  to  reflection  in 
the  loading. 


attached 


8 


0 


f 


b.3»1.2.1.5  Fidelity  of  Reproduced  Signal 

2nd  Hamonle  Amplitude 

3  rd  "  • 

Distortion 


Channel  1 
■  ILJft  - 

_ 22b _ 

jyJ 


b. 3. 1.2. 1.6  Switching  Transient 
h.3.1.2.1.6.1  Amplitude  1.0  t  p.p  * 
b. 3. 1.2. 1.6. 2  Clamp  Period  0.4  u  sec 
U.3.1.2.1.7  Crosstalk 


(a) 

Channel  1  signal  level 

-3 

db  m 

(b) 

Channel  2  crosstalk  level  -25.5 

dbm 

(c) 

Channel  2  crosstalk 

-31.5 

""db 

(d) 

Channel  2  signal  level 

-3 

dbm 

(e) 

Channel  1  crosstalk  level  -26 

dbm 

(f) 

Channel  1  crosstalk 

-32 

db 

b. 3. 1.2. 1.8  Dynamic  Linearity 

(a) 

Channel  1 

Input  level 

1.2  v  p-p 

1.6  v  p-p 

0.  8ggg  v  p-p 

0.5  v  p-p 

Ref  (adj) 

Output  level 
1.19  Vpp 

1  1.6 

vpp 

0.79 

vpp 

_ 0.49 

vpp 

(b) 

Channel  2 

Input  level 

1.  2  v  p-p 

1.6  vpp 

0-  8*ifkvpp 

0.5  vpp 

Ref  (adj) 

Output  level 
_ L12 _ rap 

O 

vpp 

0.79 

_J»PP 

0.4$ 

*PP 

b.3.1. 2.1.9  Timing  Accuracy 

(a)  •  12.5  ips  *3  u  gee 

(b)  §  2$  ips  ±3  u  seo 


b.3.1.2.2  Auxiliary  Signal  Channel 

b. 3*1.2. 2.1  Output  level 

(a)  Channel  1  1.0  vRMS 

<b)  Charnel  2  l.o  vRMS 


Channel  2 

—a 1 _ 


sji _ * 


u 

i 


■* 

j 

fi 


X 


\ 


L 


REMARKS: 
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It.  3.1. 2. 2. 2  Frequency  Response 


(a) 

Channel  1  Reference  level 

+2 

_db 

(b) 

Channel  2  Reference 

level  __ 

..  +2 

_db 

(c) 

Response  level 

25  IPS 

Frequency 

Channel  1 

Channel  2 

JLgii  IES.. 

Channel  1  Channel  2 


300  c 
500  c 
1  kc 
10  kc 

15  kc 

3  kc 


-  1/2 


+2 


+2 


jhzr 


,  _  +1  1/2 

lt«3*1.2.2.3  Signal-to-Noise  Ratio 


dbm 

-1 

__dbm 

0 

_ dbm 

-  1/2 

_dbm 

_dbm 

_+2 

__db  m 

+2 

_ dbm 

+2 

_dbm 

_dbm 

-•*•2 

_dbm 

+3.5 

_ dbm 

+4.5 

jdbm 

dbm 

-ta.6 

—db  m 

+2.5 

_ dbm 

+3.  2 

_dbm 

jib  m 

+3.5 

_db  m 

0 

_ dbm 

AA 

"dbm 

dbm 

+3.5 

dbm 

+4 

dbm 

+4  3/4 

dbm 

(a) 

(b) 

(c) 

(d) 


Reference  level  Channel  1 
Reference  level  channel  2 
Noise  level  channel  1  _ 

an  h 


-25..JPS 

+2 


JtfL 


-32.5 


(e)  S/N  Ratio 

(f)  " 

i  U.3.1.2.2.U  Crosstalk 


2 

1 

2 


-32.0 


-34.5 


-34.0 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) 


25  IPS 


Channel  1  sienal  level  +2  dbm 


2  cross  talk  level 
2  cross  talk 


_-20. 


-32 


2 

1 

1 


signal  level  __ _ 

cross  talk  level  _ 

cross  talk  -32 


+2 


L 


It. 3. 1.2. 2. 5  Distortion  at  25  IPS 

2nd  Harmonic  distortion  Amplitude 
3rd  "  "  « 

Distortion 

U.3.1.2.2.6  Flutter 

(a)  •  12.5  Ips 

(b)  •  2$  ips 

REMARKS i 


dbm 

X*.  O  XJ-O 

+2  dbm 

_ dbm 

+2  dhm 

db  m 

-32,.  .  jdbm 

_  db  m 

-34  dbm 

_  db 

-34  db 

_ db 

-36  db 

12. 5  IPS 

.  +2  dbm 

_ dbm 

-34 . 0  dhm 

__db 

-36  db 

_dbm 

+2  dbm 

_  dbm 

-30.  5  dhm 

-  db 

-32.5  db 

Channel  1 

Channel  2 

2.2% 

KK 


3.0% 


fl.5% 


■M. 


JL 


DISTORTION  12.  5  TPS 


JL22. 


JL22. 


2nd 

3rd 

Total 


CH  1 

JLfil 

-?.5% 

JLiSL 


CH  2 

iA 


It.  3.1.2.1.3(d)  (Continued)  ^ 

Frequency  responae  PieturM  AN/GLH-tt  SEP  1 03  Hud  St.  204 


v  w  'v  V  V 

A  Z*'  a  a 

\  ■,  /  \  /  • 

^  \«/  'v  S*/ 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


FiK*  1  5C  KCS  Scale:  Vertical:  l.Or/DIV 

Horizontal :  10  p  aeo/DIV 


vww 

wvw 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Fig.  2 


1  MCS 


Seale:  Vertical:  1.0  y/DIV 

Horizontal i  0,5  p  aec/Dl? 


o 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Pig.  3  ?  HCS 


Scale :  Vertical :  1 

Horizontal s  0 


CHANNEL  1 
Reproduced 


CHANNEL  t 
Reproduced 


if 


.0  v/DIV 
.?  pi  sec/DlV 


C 


Fif.  U  3  MCS 


Scale*  Vertical!  1.0  t/DIV 

Horizontal i  0.1  p  aec/DIV 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


( 


Fig.  5  h  MCS 


Scale:  Vertical: 

Horizontal : 


C 


0.5  t/DIV 
0.1  u  aee/bzv 


Iu3.1.?.l,li(g)  (Continued) 


Puluo  Response  Pictures  AN/OIH-li  SPR 
Seele  (All  Pictures)  Vertical* 

Horisontal* 


O.S  u  eec/DIV 


W«.  I  1  u-sec  INPUT  PULSE  CHANNEL  1  end  2 


INPUT  POSITIVE 
OOINO  PULSE 


INPUT  NBQATIVE 
OOINO  PULSE 


CHANNEL  1 
REPRODUCE 


CHANNEL  2 
REPRODUCE 


Pi«  2  1  e  sec  POSITIVE  OOINO  PUISE 


CHANNEL  1 
REPRODUCE 


CHANNEL  2 
REPRODUCE 


Pi*.  3  In  ik 


NBQATIVE  QOING  PULSE 


AMPEX  INSTRUMENTATION  PRODUCTS  COMPANY 
REDWOOD  CITY,  CALIFORNIA 


Test  Data 


Preliminary  Acceptance  Test 


Model  AN/QLH-U  (XW-1)  Recorder- 
Reproducer  Set,  Signal  Data 

Date  /Q-H-Ll _ 

CPD  or  SO  .C?  1JTQ  / 

Equipment  Serial  /fl<» 


Transport  Serial 
Wideband  Head  Serial  2  /  h 
Auxiliary  Head  Serial^ 


CZa 

M.  417&-  /o  see.-' f°h 


Tape  Type _ Lj£Uk-JA}.li&R. 

Test  equipment  Cablebration 

up-to-date :  Yes  No 


Checked  *  j; 

0  /  V  X  A  / 


/ 


App'd  Byt  ••/,>’#  1 AFQ. 

Suvvtltljmcj. 

Wideband  Head  hour*  _  J  _ 


Dept _ 7,*J* 

. . 7/J* . 


Date  . 


i" 


Purpose i  This  data  sheet  shall  be  used  to  record  the  performance  of  the  required 
tests  and  measurements.  All  tabulated  data  shall  show  the  exact  measure¬ 
ment  value  regardless  of  the  end  result.  Where  no  data  is  applicable 
answer  yes,  no  or  make  suitable  remarks. 


REMARKS 


2 


O 


References  Th#  following  paragraph  nuiabora  corroapond  to  tho  paragraph 
nunbers  in  ST -1*8000  C,  Preliminary  Aecaptane#  Taat  Speci¬ 
fication,  AN/OIH-lt  (XW-l) 

11.1  Machanical  Inapaetion  Taata 

11.1.1  Visual 

11.1.1.1  Quality  of  wortoaanshlp . - . _ . __  . _ 


OK 


li.l. 1*2  Idantifieation  Marking  par  KIL-STD-130. 

li.1.1.3  Color  par  7BD-STD-595  #36176 _ 

U.2  Electrical  Inspection  Tests 

11.2.1  Required  Elaotrieal  Tests 

11.2.1.1  Power  Distribution 


JSL 


L 


(1.1)  Frequency  Changer 
Output  As 

27.5 

_  VDC 

Ripple 

50 

MVRMS 

Output  Bi 

Line  to  ground 

Phase  A 

115 

VRMS 

B 

ii5 

VRMS 

C 

115 

“VRMS 

(1.2)  Power  Supplies 
Output  C< 

26.5 

_VDC 

Output  Di 

23.85 

_ VDC 

Ripple 

10 

MVRMS 

Output  Fi 

23.85 

VDC 

Ripple 

10 

^IVRMS 

Output  El 

23.5 

_ VDC 

Output  Oi 

23.99 

_VDC 

Ripple  _ 

10 

_mvrms 

REMARKS! 


L 


14.2.1.2  Control  and  Indication  functions 

1.2. 1.2. 1.1  Control  functions  and  Interlock. 

U. 2.1.2. 1.2  Tape  Pack  Sensor.  ___ 

14.2.1.2.2  Control,  Remote  Station 

14*2.1.2.* .1  Control  functions  and  mode  interlock  OK 

14.2.1.2.2.2  T  ape  Pack  Senear  OK 

11.2.1.2.2.3  Control  Status  Interlock  OK 

14.2.1.2.3  Control  Indication  OK 

li.2.1.2.1i  Remote  Indication  of  Anticipation  of  End  of  Tape 

•  12*5  ipe  Li8  see 

•  25  ips  52  see 

U.2.1.2  5  Remote  Indication  of  End  of  Tape  __ _________ __ 

14.2.1,2.6  Record  Confidence  Monitor  OK 

li.2.2  Optional  Electrical  Inspection  Tests 

1.2. 2.1  Inherent  Soundness  of  Circuitry 

(l)  Vide  Band  Record 

(1.1)  Modulator 

(a)  Dash  1  H.P.  Osc.  frequency  87  Me 

(b)  Dash  2  L.P.  Osc.  frequency  100  Me 

(c)  Carrier  frequency 

Channel  1  6  Me 

Channel  2  6  ~Mc 

(1.2)  Carrier  level 

(a)  Channel  1  head  1  4  3  6g  Vpp 

(b)  Channel  1  head  2  4  U  Vpp 

(c)  Channel  2  65  Top 


REMARKS 
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(1*3)  Timing  Pals*  Position 

(1.3.1)  Puls#  Slop# 

(*)  Ris#  Tin#  .18  P  SEC 

(b)  Fill  Tim#  .2  u  SEC 

(c)  Width  (50*  Amplitude)  1.9  tx  SBC 

(1.3.2)  Puls#  Position 

(#)  Head  2}  baginning  of  carrier  to  timing  puls#  80  »  s#c. 

(b)  Head  1]  end  of  carrier  to  timing  puls#  80  u  sec. 

(1.U)  Control  Track  Record! 

(a)  War#  form  conforms  to  specification  requirements  .  IIS 

(b)  Amplitude  .70  V  p-p 
(2)  VideBand  Reproduce 

(2.1)  Female  Quid#  Servo  °K 

(2.2)  AM  Pulse  Detector  timing  pulses  YES 

(2.3)  Switcher  AFC  YES 

(2.U)  Switcher  Qated  Amplifier  1.0  Vpp 

(2.5)  Tracking  Phase  Control  YES 

(2.6)  Control  Track  Reproduce 

(a)  TP-l  2,5  Vpp 

(b)  TP -2  _30 _ Vpp 

(2.7)  Head  Drum  Servo 

(a)  Wave  from  eynnetry  5.0  * 

(b)  Jetter  15  pseo  p-p 

(2.6)  Capstan  Servo 

(a)  Wav#  form  conforms  to  specification  requirments  YES 

(b)  Wav#  Movement  NOME _ 


REMARKS! 
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(3)  Auxiliaries  Record 
(3*1)  Record  current  _ _ 

(3.2)  Bias 

(a)  Current  12  ma 

(b)  Frequency  100  Kc 

(c)  Distortion  2.8  f 

(3.3)  Erase 

(a)  Current  HO  ma 


lt.2.2.2  Radio  frequency  Interference 
U.3  Performance  Tests 
It. 3.1  Required  Performance  Tests 
lt.3.1.1  Mechanical  Performance  Tests 
U.3.1.1.1  Tape  Speed 


It. 3.1. 1.1.1  Record  and  Reproduce 

(a)  t  12.5  ips  __ 

9.98 

sec 

2.0 

_ 56 

1  1 

• 

$ 

• 

u\ 

CM 

• 

9.98 

__ _ sec 

2*0 _ 

% 

It. 3.1.1.12  Fast  Forward  and  Rewind 

(a)  Fast  forward 

lt.l 

win 

(b)  Rewind 

ial— 

min 

lt.3.1.1. 2  Start  Time 

It. 3. 1.1.2. 1  Start  Time  Record  Mode 


(a)  Head  drum  trace  3.8  sec 

(b)  Capstan  trace  3.8  sec  * 


jna  RMS 

RMS 

CH  I  2,6% 
CH  II  2.856 
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li.3.1.1.2.2  Start  Tina  Raproduoa  Mod*  U.5 

li.  3.1.1 .3  Stop  Tima 

lt.3.1. 1.3*1  Stop  Tima  Raeord  and  Raproduoa 


(a)  Record 

1.  •  12.5  ipa  0.5  aao 

2.  •  25  ipa  0.5  aao 

(b)  R  aproduca 

1.  •  12.5  ipa  0.5  aao 

2.  •  25  ipa  0.5  aao 

li. 3. 1.1. 3.2  Stop  Tima  Fast  Forward  and  Rewind 

(a)  Faat  Forward  0.6  aec 

(b)  Rewind  0.6  aao. 

U.3.1.1.U  Tapa  packing  allp  0  in. 

li. 3.1.1. 5  Automatic  Stop  OK _ 


U. 3.1.2  Electrical  Performance  Taata 
It.  3.1.2 .1  Vide  Band  Signal  Channela 
U. 3. 1.2. 1.1  Output  Level 


(a)  Reference  level  -3 

db 

(b)  J-175  -3 

db 

(c)  J-179  :t 

db 

(d)  J-257 

^~db 

(e)  J-259  '7^ 

..2.1.2  Signal -to -noiae  Ratio 

25  ips 

12.5  ips 

(a)  Reference  level  channel  1 

-3 

db 

-3 

(b)  Reference  level  channel  2 

-3 

db 

mm 

(c)  Noiae  level  channel  1 

-10 

"  db 

-30 

(d)  Noiae  level  channel  2 

-31 

db 

(e)  S/N  Ratio  channel  1 

...  -3? 

“  db 

-38 

(f)  S/N  Ratio  Channel  2 

-39 

"db 

aec 
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U.3.1.2.1.3  Frequency  Response 

(a)  Channel  1  Reference  level 

(b)  Channel  2  Reference  level 
(e)  Response  level 

Frequency 

10c 
50c 
100c 
500c 
5  kc 
10  kc 
50  kc 
100  kc 

1  nc 

2  nc 
2.5mc 

3  nc 
b  nc 


-3 


(d) 


-3 

dl 

Channel  1 

-6  1/ 

h  db 

-2  D 

2ldb 

db 

-3 

db 

’"“db 

-3 

db 

-3 _ 

db 

-3  1/2  db 

41  db 

1/2  db 

-5  1/2  db 

_=7 _ 

db 

-■30  1/2  ao 

db 


25  ips 


1. 

2. 

3. 

It. 

5. 


50  k.c. 

1  nc 

2  nc 

3  me 
It  nc 


YES 


YES 


JCSSL 


YES 


Channel 

■~rLlZ2 
.-tL3Z2. 
-s3 _ 


•V 


IijZE 

g 

ml  1/2 
"-i  ;i  /?  db 


db 

“db 

“db 

“db 

“db 

“db 

“db 

“db 

"db 

"db 

"db 

"db 


12.5  lps 

-6  yu 
-2  1/2 
-2  3/2 

-3 

-3 

-3 

-3  . 

-3  3/2 

-a 

4t 
-5 
■•6 
-10 


3/2 


It.  3*1.2. 1. It  Pulse  Response 


Channel  1 


Channel  2 


(a) 

Rise  Tine 

usee 

QUS 

_ usee 

(b) 

Delay  Tine 

0.13 

usee 

0.13 

usee 

(c) 

Overshoot 

10 

% 

10 

(d) 

Droop 

2 

J 

2 

_ % 

(e 

Output  voltage 

1.6 

_ up 

1.6 

up 

(f) 

(g) 

Undershoot 

Pulse  Response  Pictures 

3 
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1. 

2. 

3. 

It. 


Channel  1  1  u  sec  pulse  0  to 
Channel  2  ” 

Channel  1  ■ 

Channel  « 


.8  volts  peak  positive  going 
a  * 

a 


negative  going 


c 
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U. 3*1*2. 1.5  Fidelity  of  Reproduced  Signal 

El 


2nd  Haiwonic  Amplitude 

3  rd  "  " 

Distortion 

U. 3. 1.2. 1.6  Switching  Transient 


b 


25  ips 

Ch^f1  1  2 

0*05-  flaffiLS 

,  -QoQQL.  QaOQ3fl 

10  <  25  % 


L.3.1.2.1.6.1  Amplitude  t  p.p 

l*. 3»1.2. 1.6. 2  Clamp  Period  u  sec 

lw3*l*2.1.7  Crosstalk 


(a)  Channel  1  signal  level  -3  db 

(b)  Channel  2  crosstalk  level  *30  db 

(c)  Channel  2  crosstalk  -35  db 

(d)  Channel  2  signal  level  -3  db 

(e)  Channel  1  crosstalk  level  -28  db 

(f)  Channel  1  crosstalk  -33  db 

U.3«1.2.1.8  Dynamic  Linearity 


(a)  Channel  1 

Input  level 
2  v  p-p 
1.6  v  p-p 
1.0  v  p-p 
0.5  v  p-p 

(b)  Channel  2 

Input  level 
2  v  p-p 
1.6  vpp 
1.0  vpp 
0.5  vpp 


Output  level 
2  VPP 

Ref  (adj)  1.6  vpp 

l.Q  VPP 

_ 2»5  *pp 


Output  level 
2  vpp 
Ref  (adj)  1.6  vpp 


lt.3*l*2.1.9  Timing  Accuracy 

(a)  •  12.5  ips  A  1  u  sec 

(b)  •  25  ips  i  \  u  sec 


U. 3*1.2. 2  Auxiliary  Signal  Channel 
lt.3*1.2.2.1  Output  level 

(a)  Channel  1  1  vRMS 

(b)  Channel  2  1  ~~*rRMS 


12.5  ips 

0.5 

o.o5 

0.003 

10.0* 
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lt.3.1.2.2.2  Frequency  Response 


(a)  Channel  1  Reference  level 

+  2 

db 

(b)  Channel  2  Reference  level 

♦  2 

db 

(c)  Response  level 

Frequency  Channel 

1 

Channel  2 

300  c  -1 

db 

-1 

db 

500  c  -T 

‘db 

-1 

"db 

1  kc  ^2  "  ” 

db 

+2 

’db 

10  kc  +T~ 

db 

+3  1/2  db 

15  kc 

’db 

+2 - 

db 

lt.3.1.2.2.3  Signal-to-Noise  Ratio 

(a)  Reference  level  Channel  1 

+2 

db 

(b)  Reference  level  channel  2 

♦2 

db 

(c)  Noise  level  channel  1 

-33 

db 

(d)  ■  »  "2 

-3k 

db 

(e)  S/N  Ratio  "  1 

-35 

db 

(f)  "  "2 

-36 

db 

It.  3.1.2. 2.U  Crosstalk 

(a)  Channel  1  signal  level  *2 

db 

(b)  "  2  cross  talk  level  ___ 

..-33 

db 

(c)  "  2  cross  talk 

-35 

db 

(<0  "  2  signal  level  __ 

+2 

db 

(•)  *  1  cross  talk  level  __ 

-33 

db 

(f)  "  1  cross  talk 

-?? 

db 

lt.3.1.2.2.5  Distortion 

Channel 

1 

2nd  Harmonic  distortion  Amplitude 
3rd  *  «  « 

3.0 

3-0 

Distortion 

J 

lu3«l*2«2*6  Flutter 

(a)  •  12,5  ips  _?c; 

% 

lb)  •  25  ips  i2Q 

% 

Charnel  2 
3.0 

_ 1*2.. . 

_ % 


1 


REMARKS: 


lu  3*1  *2 .1.3(4)  (Continued) 

F>r«qu«iej  reaponae  Picturea  AN/QIK-U  SKR  J#4-  Head  Ser.  !gj 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Raproducad 


Rig.  I 


50  ECS 

Scale:  \ 
F 

! 

A  A  A 

A  A 

A  V 

V 

> 

> 

> 

A 

a  A 

\J 

\J 

/ 

sj 

CHANNEL  1 
Raproducad 


CHANNEL  2 
Raproducad 


Pig.  2 


1  MCS 


Scale:  Vertical t  1,0  t/DIV 

Horiaontal  t  0,5  jb  aac^)IV 


CHANNEL  1 
Reproduced 


CHANNEL  2 
Reproduced 


Fig.  3  2  MCS 


Scale:  Vertical:  1.0  t/DIV 

Horizontal:  0.2  ju  aec/DlV 


CHANNEL  1 
Reproduced 


CHANNEL  t 
Reproduced 


Fl«.  it  3  MCS 


Seale:  Vertleal:  1.0  t/DIV 

Herleontal t  0.2  f  aec/DlV 


O 


channel  1 

Reproduced 


CHANNEL  2 
Reproduced 


Fig.  5  it  HCS 

c 


Scale i  Vertical t 
Horlsontal i 


0.5  t/DIV 
0.1  u  sec/bi V 


C 


1*. 3.1.2. l.b(f)  (Contlmad) 

Pula*  Reaponsa  Picturaa  AN/OLH-li  SR  /fid.  Head  Sar.  j4j 
Seal*  (All  Picturaa)  Vertical t  0.5VDI V 

Horiaontals  0.5  u  eac/DIV 


INPUT  POSIT IV1 
oomo  PULSE 


INPUT  NEGATIVE 
OOINO  PULSE 


Plf.  UtiiN  IMJT  PULSE  CHANNEL  1  and  2 


CHANNEL  1 
REPRODUCE 


CHANNEL  2 
REPRODUCE 


Fif  2  1  B  lie  POSITIVE  OOINO  PUISE 
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APPENDIX  HI 


FINAL  REPORT 
ON 

PR-700  -  AN/GLH-4  RECORDER/REPRODUCER 
FOR 

AMPEX  DATA  PRODUCTS  CO. 

TO 

MIL-I- 26600 (USAF) 


PROJECT  NO.:  FLP-7226 


FILTRON  COMPANY.  INC. 
PALO  ALTO.  CALIFORNIA 
SYSTEMS  ENGINEERINC  DIVISION 


ADMINISTRATIVE  DATA 


DATE:  3  April  1961 


PURPOSE  OF  TEST:  The  purpose  of  this  test  was  to  determine  con- 
fortune*  of  tha  daacribad  apaclman  to  tha  radio  intarfaranca  require¬ 
ments  of  Spacification  MIL-I-26600(USAP) ,  or  to  determine  auppraaaion 
measures,  aa  raquirad,  to  raduca  tha  apaciman  ganaratad  intarfaranca 
to  a  level  acceptable  under  thia  spacification. 

MANUFACTURER:  Ampex  Data  Product*  Co.,  Redwood  City,  California 

MANUFACTURER'S  TYPE.  OR  MODEL  NO.:  FR-700,  AN/GLH-4,  Racordar- 
Ra producer 

DRAWING.  SPECIFICATION.  OR  EXHIBIT:  Teat  Procadura,  FLP-7226, 
and  MIL-I -26600 (USAF) 

QUANTITY  OF  ITEMS  TESTED:  One  (1) 

SECURITY  CLASSIFICATION  OF  ITEM:  Unclaaaifiad 

DATE  TEST  COMPLETED:  30  March  1961 

TEST  CONDUCTED  BY:  Flltron  Company,  Inc.,  Palo  Alto,  California 

TEST  CONDUCTED  FOR:  Ampex  Data  Product*  Co.,  Redwood  City,  California 

DISPOSITION  OF  SPECIMEN:  Returned  to  Am pax  Data  Producte  Co. 

ABSTRACT:  Radiated  and  conducted  intarfaranca  and  auaceptibllity 
measurement*  war*  performed  on  the  FR-700,  Type  AN/GLH-4.  Tha 
result*  of  these  tests  indicate  that  tha  described  specimen  does 
not  maat  tha  radio  interference  requirements  of  Spacification  MIL- 
1-26600 (USAF). 
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W  TO  Bfeife 


1.0  DESCRIPTION: 

1.1  The  test  specimen  was  a  Modal  PR-700,  Typa  AN/GLH-4, 

Sarial  No.  #4,  manufactured  by  Am pax  Data  Products  Co.  Tha 
taat  a ample  waa  a  vida  band  magnetic  racorder/reproducer  with 
Flltron  filter,  type  PA  6883a  Installed,  that  has  been  developed 
for  the  United  States  Air  Force  by  Ampex  Data  Products  Co.  This 
machine  la  capable  of  recording  wide  band  signals  from  ten  cycles 
to  four  megacycles  on  two  tracks  for  one-half  hour,  or  single 
track  for  one  hour.  Two  auxiliary  tracks  are  available  for 
recording  signals  from  20  cpe  to  15  KC. 

1.2  The  following  accessory  equipment,  required  to  provide  the 
operating  conditions  under  which  this  test  was  performed,  was 
employed: 

1.2.1  Hewlett-Packard  Voltmeter,  Model  400d,  Serial  No.  2476. 
Date  of  last  calibration  waa  9  February  1961. 

2.0  TEST  EQUIPMENT: 

2.1  Empire  Devices  Radio  Interference  Field  Intensity  Meter, 
Model  W-103,  Serial  No.  128,  with  dipole  antenna  DM-105  and  rod 
antenna  VA-10S. 

2.1.1  This  instrument  contains  an  internal  calibrating  device 
rated  by  the  manufacturer  as  a  secondary  standard.  The  date  of 
last  frequency  and  sensitivity  calibration  was  17  March  1961. 

2.1.2  Prior  evaluation  of  tha  interference  measuring  Instrument 
determined  tha  Inherent  noiae  level  of  the  receiver  to  be  40  db, 
or  leas  throughout  the  entire  applicable  frequency  range. 

2.2  Filtron  FSR  703N  Line  Impedance  Stabilization  Networks,  2 
each,  per  MIL-1-26600(USAF). 

2.3  Three  General  Radio  Signal  Generators  were  used  to  provide 
RF  susceptibility  voltages. 

1.  General  Radio  Signal  Generator,  Type  803a, 

Serial  No.  237,  calibrated  16  December  1960 
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2.  General  Radio  Signal  Generator,  Typa  1021 -P3B, 

Sarlal  No.  1805,  callbratad  1  Pabruary  1961 

3.  Ganaral  Radio  Signal  Ganarator,  Typa  1021-P2, 

Sarlal  No.  1709,  callbratad  1  February  1961 

3.0  TEST  PROCEDURE: 

3.1  Eaploying  a  12  x  24  x  8  foot  ahialdad  ancloaura,  tha  taat 
apecimen,  as  racaivad,  was  «at  up  for  radio  interference  teat  aa 
prescribed  by  Specification  MIL-I-26600(USAF)  and  Test  Procedure 
PLP-7226  at  a  test  alts  located  on  the  premises  of  Plltron  Company, 
Inc.,  926  Industrial  Avenue,  Palo  Alto,  California.  Appropriate 
line  impedance  stabilisation  networks  were  inserted  in  each  115 
volt  60  epe  lead. 

3.2  Conducted  broadband  interference  measurements  were  made  on 
these  lines  over  the  frequency  range  of  .15  to  25  me  to  determine 
conformance  to  specification. 

3.3  Conducted  CW  interference  measurements  were  made  on  the  power 
input  circuits  over  the  applicable  frequency  range  of  .15  to  25  me 
in  accordance  with  specification. 

3.4  Radiated  interference  measurements  were  made  over  the 
frequency  range  of  .15  to  1000  me  with  the  antenna  of  the  test 
equipment  located  and  oriented  as  prescribed  by  specification. 

3.4.1  Specification  prescribed  antenna  induced  voltage  was 
determined  as  follows: 


Frequency  50  me 
Meter  Reading  <  38  db 
Antenna  Factor  8  db 
Cable  Loss  Factor  2  db 


Actual  Interference  Amplitude  <  48  db 

3.5  Susceptibility  tests,  ss  required,  were  performed  in 
accordance  with  specification  by  injecting  the  prescribed  RF 
voltages  into  the  power  input  circuits.  The  entire  test  specimen 
was  then  subjected  to  an  externally  generated  field  of  radiated 
RF  energy. 
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3.5*1  Monitoring  for  malfunction,  or  degradation  of  performance 
during  susceptibility  testing  use  accomplished  by  continually 
monitoring  recorder  tape  while  subjecting  sample  to  RF  voltages,  as 
per  paragraph  3.5  of  this  report  and  monitoring  the  tape  for  un¬ 
desirable  signals  on  completion  of  the  test. 

4.1  Following  incorporation  of  the  suppression  measures  des¬ 
cribed  in  paragraph  1.1  of  this  report,  broadband  conducted  inter¬ 
ference  was  found  to  be  within  the  limits  of  M1L-I-26600(USAF) 
throughout  the  applicable  frequency  range.  The  resulting  Interference 
curve  most  closely  approaches  specification  limits  at  .15  me,  where 
the  Interference  level  was  determined  to  be  92  db  above  one  microvolt 
per  me  end  specification  limit  is  115  db. 

4.2  Following  incorporation  of  the  suppression  measures  des¬ 
cribed  in  paragraph  1.1  of  this  report,  CV  conducted  interference 
was  within  the  limits  of  MIL -I -26600 (USAF) .  The  ear  issue  CW  inter¬ 
ference  was  16  db  above  one  microvolt  at  approximately  6.5  me, 
which  is  17  db  below  the  limits  of  MIL-1 - 26600 (USAF). 

4.3  No  broadband  radiated  interference  in  excess  of  ambient 
levels  was  encountered  over  the  entire  frequency  range. 

4.4  Following  incorporation  of  the  suppression  measures  described 
in  paragraph  1.1  of  this  report,  CV  radiated  Interference 
exceeded  the  limits  of  MIL-I -26600 (USAF ) .  The  maximum  CV  inter¬ 
ference  was  37  db  above  one  microvolt  at  approximately  270  me, 
which  is  5  db  above  specification  limits. 

4.5  Susceptibility  tests  indicate  that  the  described  specimen 
meets  the  requirements  of  Specification  MIL-I -26600 (USAF),  since 
no  malfunction  of  the  test  sample  was  detected  when  monitored  as 
described  in  paragraph  3.5  of  this  report. 

4.6  Since  CV  conducted  and  broadband  radiated  interference  levels 
of  the  test  sample  ware  so  far  below  specification  limits,  no 
curves  were  plotted. 

5.0  C0HMKNT8: 

5.1  Use  of  a  probe  indicated  that  most  of  the  remaining  inter¬ 
ference  being  aad.tted  by  the  test  sample  was  coming  from  the 
recording  heed  and  the  control  panel.  It  is  safe  to  assume  that 
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eh*  test  •  aspic  would  meet  tho  radiated  Halts  of  MXL-X-2M00(USAF), 
if  tho  control  panel  worn  grounded  and  more  adequate  ahioldlng  ware 
provided  for  the  recording  head. 


6.1  Following  incorporation  of  the  suppression  Measures  described 
in  paragraph  1.1  of  thla  report  and  when  tested  as  described,  the 
Modal  FI -700,  AN/GU-4  does  not  aaet  the  radio  interference  re¬ 
quirements  of  Specification  MXL-X-26600(USAF). 


MOTE:  The  results  obtained  in  this  test,  as  presented  in  thla 
report,  refer  only  to  the  teat  sample  as  submitted.  Any  changes 
in  circuit,  components,  grounding,  bonding,  or  lead  routing,  regardless 
how  insignificant,  may  render  thla  report  Invalid. 
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FIGURE  3.  BROADBAND  AND  PULSED  CW  CONDUCTED  INTERFERENCE  LIMITS  USING  STABILIZATION  NETWORK 
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FIGURE  6.  NARROW  BAND  (CW)  RADIATED  INTERFERENCE  LIMITS 
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ON 

PR-700  AN/GLH-4(XV-1)  RECORDER /REPRODUCER 
SERIAL  NO.  104 
FOR 

AMPEX  DATA  PRODUCTS  COMPANY 


PROJECT  NO.  FLP-7387 


FILTRON  COMPANY,  INC. 
PALO  ALTO,  CALIFORNIA 
SYSTEMS  ENCI1CERINS  DIVISION 


ADMINISTRATIVE  DATA 


PURPOSE  OF  TEST:  The  purpose  of  this  test  was  to  determine  conformance 
of  the  described  specimen  to  the  radio  Interference  requirements  of 
Specification  MIL-I-26600  (USAF),  or  to  determine  euppression  measures, 
es  required,  to  reduce  the  specimen  generated  Interference  to  a  level 
acceptable  under  this  specification. 

MANUFACTURER:  Ampex  Data  Products  Company,  860  Charter  Street 
Redwood  City,  California 

MANUFACTURER'S  TYPE,  OR  MODEL  NO.:  FR-700,  AN/GLH-4,  Recorder  Reproducer. 

DRAWING.  SPECIFICATION,  OR  EXHIBIT:  Test  Procedure,  FLP-7226,  and 
MIL -1-26600  (USAF). 

QUANTITY  OF  ITEMS  TESTED:  One  (1) 

SECURITY  CLASSIFICATION  OF  ITEM:  Unclaealfied 

DATE  TEST  COMPLETED:  October  7,  1961 

TEST  CONDUCTED  BY:  Filtron  Company,  Inc.,  926  Industrial  Avenue 
Palo  Alto,  California 

TEST  CONDUCTED  FOR:  Ampex  Date  Products  Company,  860  Charter  Street 

Redwood  City,  California 

DISPOSITION  Of  SPECIMEN:  Returned  to  Ampex  Dete  Products  Company 

ABSTRACT:  Radiated  and  conducted  interference  and  auacaptlbillty 
measurements  were  performed  on  the  FR-700,  Type  AN/GLH-4(xw-l)  Serisl 
No.  104.  The  results  of  these  tests  indicate  that  the  described 
specimen  meets  the  radio  Interference  requirements  of  Specification 
MIL-I -26600  (USAF). 
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FACTUAL  am 


1.0  DESCRIPTION; 

1.1  The  cast  specimen  was  a  Model  FR-700,  Type  AN/GLH-4(XW-l),  Serial 
No.  104,  manufactured  by  Ampex  Data  Products  Co.  The  unit  la  a  Wide 
Band  Magnetic  Recorder /Re producer,  with  a  Flltron  Line  Filter,  Type 
FA-6883  installed,  that  has  been  developed  for  the  United  States  Air 
Force  by  Ampex  Data  Products  Company.  The  unit  was  modified  to  include 
a  completely  shielded  enclosure  to  house  the  filtered  driver  end 
modulator  cards.  This  machine  is  capable  of  recording  wide  band  signals 
from  ten  cycles  to  four  megacylces,  on  two  tracks  for  one-half  hour, 

or  single  track  for  one  hour.  Two  auxiliary  tracks  ere  avalleble  for 
recording  signals  from  20  CPS  to  15  MC. 

1.2  The  following  accessory  equipment,  required  to  provide  the  operating 
conditions  under  which  this  test  wes  performed,  was  employed: 

1.2.1  Oscilloscope,  Tektronic  Type  545-A,  Serial  NO.  027689,  last  date 
of  calibration  5/11/61. 

2.0  TEST  EQUIPMENT: 

2.1  Empire  Devices  Radio  Interference  Field  Intensity  Meter,  Model 
NP-105,  Serial  No.  128,  with  dipole  antenna  DK-105  and  rod  Antenna 
VA-105. 


2.1.1  This  Instrument  contains  an  internal  calibrating  device  rated  by 
the  manufacturer  as  a  secondary  standard.  The  date  of  last  frequency 
and  sensitivity  calibration  was  June  1,  1961. 

2.1.2  Prior  evaluation  of  thr  Interference  measuring  instrument 
determined  the  Inherent  noise  level  of  the  receiver  to  be  36  db,  or 
less  throughout  the  entire  applicable  frequency  range. 

2.2  Filtron  FSR-703N  Line  Impedance  Stabilization  Networks,  2  each, 
per  MIL-I -26600  (USAF). 

2.3  Three  Signal  Generators  were  used  to  provide  RF  susceptibility 
voltages. 


Hewlett-Packard  Type  606,  Serial  No.  139-00601. 
last  date  of  calibration  March  17,  1961. 

General  Radio  Signal  Generator,  Type  1021-F35,  Serial  No.  1805, 
last  date  of  calibration  April  11,  1961. 
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General  Radio  Signal  Generator,  Type  1021-P2,  Serial  No.  1709, 
last  data  of  calibration  April  11,  1961. 

2.4  Audio  Generator  HP  200  CD,  Serial  No.  203-31838,  last  date  of 
calibration  May  8,  1961. 

3.0  TEST  PROCEDURE: 

3.1  Employing  a  12  x  24  x  8  foot  shielded  enclosure,  the  test  specimen, 
as  received,  was  set  up  for  radio  interference  test  as  prescribed  by 
Specification  MIL-1-26600  (USAF)  at  a  test  site  located  on  the  premises 
of  Filtron  Company,  Inc.,  926  Industrial  Avenue,  Palo  Alto,  California. 
Appropriate  line  impedance  stabilisation  networks  were  inserted  in  each 
115  volt  50  CPS  lead. 

3.2  Conducted  broadband  interference  measurements  were  made  on  these 
lines  over  the  frequency  range  of  .15  to  25  me  to  determine  conformance 
to  specification. 

3.3  Conducted  CW  interference  measurements  were  made  on  the  power  input 
circuits  over  the  applicable  frequency  range  of  .15  to  25  me  in  accordance 
with  specification. 

3.4  Radiated  Interference  measurements  were  made  over  the  frequency 
range  of  .15  to  1000  me  with  the  antenna  of  the  test  equipment  located 
and  oriented  as  prescribed  by  specification. 

3.4.1  Specification  prescribed  antenna  induced  voltage  was  determined 
aa  follows: 

Frequency  50  me 

Meter  Reading  <  38  db  above  1  nv/mc 

Antenna  Factor  8  db 

Cable  Loss  Factor  2  db 

Actual  Interference  Amplitude  <  48  db  above  1  ^c/mc 

3.5  Susceptibility  tests,  as  required,  were  performed  in  accordance 
with  specification  by  injecting  the  prescribed  RF  voltages  into  the 
power  input  circuits.  The  entire  teat  specimen  was  then  subjected  to 
an  externally  generated  field  of  radiated  RF  energy. 

3.5.1  Monitoring  for  malfunction,  or  degradation  of  performance  during 
susceptibility  testing  was  accomplished  by  continually  monitoring  recorder 
tape  while  subjecting  the  sample  to  RF  voltages,  as  per  paragraph  3.5  of 
this  report,  and  monitoring  the  tape  for  undesirable  signals  on  completion 
of  teat. 
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4.0  TEST  RESULTS: 


4.1  Following  incorporation  of  the  suppression  measures  described  in 
paragraph  1.1  of  this  report,  broadband  conducted  interference  was  found 
to  be  within  the  limits  of  MIL-1 -26600  (USAF)  throughout  the  applicable 
frequency  range.  The  resulting  Interference  curve  most  closely 
approaches  specification  limits  at  .13  me  where  the  interference  level 
was  determined  to  be  100  db  above  one  microvolt  per  me  and  specification 
limit  is  115  db. 

4.2  Following  incorporation  of  the  suppreasion  measures  described  in 
paragraph  1.1  of  thia  report  CW  conducted  Interference  was  within  the 
limits  of  MIL-I-26600  (USAF).  The  maximum  CW  interference  was  11  db 
above  1  uv  at  approximately  6  me,  which  is  22  db  below  specification 
limits. 

4.3  No  broadband  radiated  Interference  in  excess  of  ambient  levels 
was  encountered  over  the  entire  frequency  range. 

4.4  Following  incorporation  of  the  suppression  measures  described 
in  paragraph  1.1  ot  this  report  CW  radiated  interference  was  within 
the  limits  of  MIL-I-26600  (USAF).  the  maximum  CW  Interference  was 

15  db  above  l^v  at  approximately  30  me  which  is  .5  db  below  specif icetion 
limits. 

4.5  Susceptibility  tests  indicate  that  the  described  specimen  masts 

the  requirements  of  Specification  M1L-X-26600  (USAF)  since  no  malfunction 
or  degradation  of  tha  teat  sample's  performance  was  detected  when 
monitored  as  described  in  peragreph  3.5  of  thia  report. 

5 .0  CONCLUSION: 

6.1  Following  Incorporation  of  the  suppression  measures  described 
in  paregraph  1.1  of  this  report,  when  teated  as  described,  the  Model 
FR-700,  AN/GLH-4(XW-1 )  meets  the  radio  Interference  requirements  of 
Specification  MIL-1-26600  (USAF). 


NOIL:  The  results  obtained  in  this  test,  as  presented  in  this  report, 
refer  only  to  the  test  sample  as  submitted.  Any  changes  in  circuit, 
components,  grounding,  bonding,  nr  lead  routing,  regardless  how 
insignificant,  may  render  this  report  invalid. 
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Approved  by 


iam  A.  Rawlings  ^ 


L,  t, 


Peter  F.  Spencer 
Zone  Manager 
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